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at he is both an engineer and an architect. After graduation as a civil engineer, at 
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Both are still in adjustment. Still no leaks, not even at the shank! Both 
are OIC plug valves. If he’s curious enough to dismantle one, he'll st 
the OIC gland and O-ring construction that saves him time and cus 
ing. It’s different from other plug valves he’s seen. 

Three efficient seals prevent shank leakage on OIC plug valits 
Concentric grooves machined into the gland liner form a “labyrint!’ 
seal. The liner also retains an O-ring in contact with the plug’s 
face for a second positive seal. And resilient packing between gla 
and gland liner forms the third seal. 

But the maintenance man measures design by results OIC pit 
valves get his O. K. because they stay in adjustment a long * me witho! 
leakage. However, if you are interested in the exclusive glan ' design as 
construction of these OIC plug valves, write for specificati: 1 literat™ 
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William J. Heiser 


—Starts on front cover 


New York University, Heiser broadened his educa- 
tion by spending an additional year studying con- 
tract law in night school. Then, studying architecture 
in his spare time after his engineering career was 
well underway, he was able to pass an examination 
and become a registered architect in New York State. 


Registration 


Today, Heiser’s bottom desk drawer looks like a 
sales exhibit for a firm manufacturing official seals. 
He is a professional engineer in Alabama, California, 
Delaware, Hawaii, Indiana, Kansas, Kentucky, 
Maryland, Michigan New York, North Carolina, 
Ohio, Virginia, Washington, and West Virginia. He 
also is a registered architect in California, Kentucky, 
New Jersey, New York, Pennsylvania, and Washing- 
ton. In addition, he is listed with the National Coun- 
cil of Architectural Registration and with the Na- 
tional Bureau of Engineering Registration. 

At Lockwood Greene, all engineers and architects 
are encouraged to become registered. Heiser, who 
leads the staff in the number of states in which he is 
registered, said that he talks with the young engi- 
neers and architects, explaining that they would 
“advance in stature considerably” by becoming regis- 
tered as soon as possible. 


Native New Yorker 


Heiser is one of those rare beings — a‘native New 
Yorker. Born in Brooklyn, he attended Brooklyn 
Public Schools and Manual Training High School. 
Continuing his education at New York University, 
he lived in Brooklyn until moving to his present 
home in Garden City, N. Y. 

After graduation, he worked as a designer and 
estimator for National Bridge Works for two years. 
Then he joined the New York Central Railroad as a 
bridge designer in the structural design division. 

From 1915 to 1921, Heiser was structural designer 
and squad leader for Westinghouse, Church, Kerr 
& Co., working with power projects, foundries, rail- 
road shops, rolling mills and other industrial plants. 
For the next five years, he was chief engineer for 
Maynicke & Franke, architects, designing garages, 
schools, hotels, apartments, office buildings, and in- 
dustrial projects valued at an estimated $10 million. 

For several months, he did private structural and 
foundation design for theaters before joining Lock- 
wood Greene as supervising engineer in charge of 
structural and architectural design. 

Heiser is a member of the American Institute of 
Consulting Engineers and the Engineers Club. He 
also is a life member of the American Society of 
Civil Engineers. His honorary societies include Phi 
Beta Kappa and Tau Beta Pi. 
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Heiser, who has been with Lockwood Greene since 
1926, is proud of his firm’s historical background and 
leadership in the engineering field. Lockwood Greene 
Engineers Inc. and American industry had a common 
origin — with the New England textile mills. David 
Whitman, pioneer consulting engineer, helped lo. 
cate and design many of the early textile mills as far 
back as 1832. After his death, Amos D. Lockwood 
took over Whitman’s work and built a reputation as 
a successful mill engineer. In 1882, Stephen Greene 
and John W. Danielson joined with Lockwood to 
form Lockwood Greene and Co. The firm continued 
under that name after Greene’s death in 1901. The 
present corporate name of Lockwood Greene Engi- 
neers, Inc. dates back to 1928. 


Early Leadership 


In the early days of the textile industry, Lockwood 
Greene was one of the leaders in the development 
of proper process conditions, as the textile firms, 
seeking to reproduce the favorable climatic con- 
ditions of England, sought a means to control mill 
temperature and humidity. Lockwood Greene de- 
signed some of the earliest humidifying installations, 
the forerunners of modern air-conditioning, for 
American textile mills. 

It was not until recently that air-conditioning be- 
came a comfort factor, and even now process con- 
ditioning takes precedence over worker comfort in 
many parts of textile mills. 

While recognizing the advantages of multistory 
industrial buildings in some situations, Lockwood 
Greene was one of the first firms to advocate the use 
of one-story plants. 

“The ease of transferring operations from one por- 
tion of the building to another, and ease of expansion, 
are two main advantages of one-story structures,’ 
Heiser explained. In addition, the one-story plants 
make more efficient use of modern power trucks, 
save on the costs of elevators, and allow heavy m 
chinery to be based at ground level. 

Heiser recalled one plant with 22 elevators. The 
time wasted in waiting for elevators and in loading 
and unloading them represented a considerable los. 

Recently, the only one-story fully integrated 
cigarette plant in the nation was designed for P. 
Lorillard Co., at Greensboro, N. C., by L ickwood 
Greene personnel. The area of productior in this 
plant, where Kent and Old Gold cigarettes «e made, 
is a single room covering more than three acre 
Flanking areas house employee facilities offices 
electrical equipment, and accessory service A fi 
ceiling was designed to provide uniform lig t, sound 
absorption, and support for conveyors. It so co” 
ceals air-conditioning ducts and power c: .duits. 

Lockwood Greene also was one of the | «st en 
neering firms to realize the industrial po’ atials 
the South. In 1899, this engineer-arch °ct firm 
opened offices in Greenville, S. C., anc in 192! 
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n hotel may be designed with every appoint- 
ry luxury for the comfort of its clientele. But 
r failure makes its electrical equipment useless 
* minutes— guests are certain to be disgruntled. 
hy dependable emergency power is a must. 


25-room Hotel Suburban, in Summit, N. J., 
with every modern convenience, but the 
nit originally installed proved inadequate in 
s. Today the hotel has a CAT* D318 Electric 
goes smoothly into operation as soon as any 
rs in the supply of utility power. And whether 
lasts for minutes or for days, the Caterpillar 
3 steadily. It furnishes power for all lights, 
pumps, elevators, kitchen and bar equip- 


carpenter shop. Patrons don’t even know 
ble. 


318 Electric Set delivers 60 KW. Other 
units, self-regulated and externally-regu- 
rated from 30 KW to a capacity fulfilling 


AUGUST 1957 








most needs. They are compact, easily installed and 
require very little maintenance or adjustment. 


Caterpillar Dealers can give you specifications on 
the full line of diesel electric sets they sell and service. 
If you need information on standby power for any 
hotel, hospital or other public building, we suggest 
that you talk to your local Caterpillar Dealer. 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 


CATERPILLAR’ 


*Caterpillar and ome ate Registered Trademarks of Caterpiliar Tractor Co. 





moved to Spartanburg, S. C., 30 miles away. Today, 
the Spartanburg office has more personne] than 
Lockwood Greene’s Boston division. 

Heiser pointed out that the South is a source of 
good labor, cheaper fuel and power, milder winters, 
and easily accessible raw materials. Because of this, 
Lockwood Greene has advised many manufacturers 
to move South. At the same time they assisted other 
firms such as machinery manufacturers and metal 
working industries, to locate near the trained labor 
supply of New England and other northern areas. 


Personal Supervision 


Heiser, who began his career with Lockwood 
Greene in 1926, as supervising engineer in charge 
of the structural and architectural design depart- 
ments, still takes a close personal interest in a ma- 
jority of the firm’s large projects, and recently he 
supervised a project for a $50-million plate glass 
plant for Pittsburgh Plate Glass Company, at Cum- 
berland, Md. 

One of Lockwood Greene’s most challenging pro- 
jects, which Heiser personally supervised, was the 
designing of a 580-ft broadcasting tower and build- 
ing for WABC, key station of the Columbia Broad- 
casting System. The tower was constructed on a 
small bed of rock in Long Island Sound, one-half 
mile out of New Rochelle, N. Y. This tower in- 
creased CBS’ power 10 times over that of previous 
facilities. 

“We had to work between tides, transporting all 
building materials by boat. In rough weather, it was 
quite a problem,” he said. 


Collections 


More than 20 years ago, Lockwood Greene had a 
problem common to all engineering and architec- 
tural firms — delay in collecting fees. Payment on 
any project was arranged in three installments — 
after preliminary plans were completed, after bids 
were taken, and upon completion of the structures. 
A delay in any of these phases often meant long inter- 
vals between payments. This system has been 
changed. Now all Lockwood Greene work is done on 
a monthly payment basis, with payments based on 
the payroll and the amount of work completed dur- 
ing the preceding month. 

“T notice a great many architects and engineers 
are collecting once a month now,” Heiser added. 
“The monthly payments make it easier to finance a 
number of projects at once because of the steady 
income. We find that clients also prefer making regu- 
lar payments instead of paying in three installments 
or paying the total amount upon completion of the 
project.” 


How Long on The Board? 


Heiser thinks all young engineers should begin 
their careers at the drafting tables. However, he 
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finds that many of the recent graduates would rather 
begin as vice-presidents. 

He recalled one young Navy veteran, who came to 
Lockwood Greene inquiring about an “executive 
position, where he would be in charge of directing 
others.” Heiser explained the importance of a 
thorough knowledge of drafting, pointing to the next 
office where a vice-president was working on a de- 
sign drawing. 

The young veteran left still seeking a starting job 
with “more responsibility.” 

How long should a young engineer spend on the 
drafting board? Heiser said that for some, one year 
is enough. For others, the drafting board may be 
where they stay—depending on their own abilities 
and their desire to move up. 


Corporate Practice 


Lockwood Greene, with 240 employees in their 
New York, Spartanburg, and Boston offices, handles 
projects annually which are valued at an average of 
$70 million. In the New York office, the specialists 
include 16 structural engineers; 17 electrical engi- 
neers; 27 mechanical engineers; and 27 architects. 
In addition, 12 engineers engaged in field work 
operate from the New York headquarters. 

Currently 51 of the 240 employees are stock 
holders. “I believe the business should be in the hands 
of the men who do the work,” Heiser said. “As the 
men progress in the firm, we permit them to buy 
stock. When anyone retires, his stock is offered to 
the younger engineers and architects.” As proof of 
the success of this stock program, Heiser said that 
in the past five years, only two stockholders have 
left the firm for positions elsewhere. 

Although Lockwood Greene was incorporated 
prior to the 1935 New York law forbidding the for- 
mation of new engineering corporations, Heiser said 
the firm still is vitally interested in the question o 
corporate practice. 


Responsibility is Personal 


“While in thorough agreement with the principle 
that licenses to practice engineering should not be 
granted to corporations, I think that any group 
licensed professional engineers or registered archi- 
tects should be permitted to get together ard form 
a corporation to carry on the business sid: of the 
organization. Personal responsibility for t! > eng 
neering aspects of the work should still rem in with 
the individual professional engineer or r< istered 
architect,” Heiser said. 

He explained that it is difficult to require hat 100 
percent of the stockholders be registered »ecaus 
many times small amounts of stock are he by at 
countants, secretaries, and others who h ’e © 
tributed to the success of the firm. “And @ could 
hardly insist that our secretaries become ! istered 
engineers.” 
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4 Section of Life-Line 
Uni-Bus showing inter- 
locked plug-in safety 
slide. 


This installation shows 
Westinghouse plug-in 
duct used as a branch 
circuit supplying power 
to several machines. 
Easily changed take- 
off devices allow the 
relocation of any ma- 
chine without power 
shut down to the others. 
Forcomplete informa- 
tion on Westinghouse 
Bus Duct or Uni- Bus, 
write for New Bus Duct 
Manual B-4272-C. 


you CAN BE SURE...1F irs Westinghouse 


VENTILATED 


HIGH BAY 
The industrial plant 
pictured here is light- 
ec right for efficiency, 
cety and economy 
h Westinghouse 
pment similar to 
1igh-bay fixture at 
Self-cooling, rug- 
»asy to keep clean. 
ghts right and 
long. 
SKLITE: This 
iy incandescent 
ure has a wide 
‘ty of industrial 
ications. Exclu- 
Locklite feature 
lifies cleaning of 
‘acing lamps. 
‘ reflector gives 
ective light dis- 

i- ution, . 
Ask your local West- 
ing house representa- 
tive for descriptive 
bulletins relating to 
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More on Concrete Members 
Sir: 

. .. After considerable study of 
the modification Mr. Jobse cites 
(See “Readers Comment,” June, 
p.20 and ‘‘Designing Concrete 
Members,” April, p.64), I find it 
probably simpler than the original 
version — in cases where the sec- 





OF A WARREN-KNIGHT TRANSIT 


Try a Warren-Knight Transit on your 
own work FREE for 10 days! Then you'll 
see for yourself how special advantages 
of these famous instruments save time 
and money. Model 7cF for instance, 
has disappearing stadia, graduations 
differentiated by BOTH size and slant, 
and replaceable leveling screws. To 
obtain full information on many other 
extra advantages, write for FREE Bul- 
letin E-78 with full details. 





136 North 12th St., Philadelphia 7, Pa. |; 





Readers 
Comment 


tion remains constant during suc- 
cessive trials of the neutral axis 
position. The first trial is, I be- 
lieve, somewhat longer, but as 
he points out, the succeeding ones 
require adjustments in only the 
concrete values, which would 
make the total operation simpler. 
However, I have found through 
much use of the method that in 
many cases it is necessary to alter 
the concrete dimensions and/or 
the amount of reinforcing steel 
to reach an economical design, so 
that in those cases the new trials 
are on the same basis as the first 
one. I believe that the two versions 
of the method of assuming neutral 
axis could supplement each other, 
and suggest that the selection in a 
given case be a personal one. 
Charles E. Sharp 
Structural Engineer 
Hudson, Ohio 


New Readers 
Sir: 

I have read several copies of 
CoNSULTING ENGINEER and would 
appreciate it very much if my 
name were added to the list of en- 
gineers receiving this magazine. I 
am presently employed as Senior 
Engineer in Charge of the Build- 
ing Service Group of Sverdrup & 
Parcel, am a member of the Na- 
tional and Missouri Society of 
Professional Engineers and the 
AIEE and feel that these are suffi- 
cient qualifications to receive this 
magazine that outlines the con- 
sulting engineers’ problems so 


well. 
A. W. Baer 


Electrical Section 


Sverdrup & Parcel, Inc. 
St. Louis, Mo. 


Sir: 
On a recent business trip to 
Birmingham, Ala., and also to the 


Rogersville, Tenn., steam plani of 
Tennessee Valley Authority, at 
Rogersville, I had the pleasure of 
seeing briefly the interesting issue 
of your June 1957 ConsuLting 
ENGINEER. 

. .. What are the arrangements 
to be made to cover a sub- 
scription? 

Lee G. Warren 
Consulting Engineer 
Ashville, N. C. 


® TO RECEIVE CONSULTING ENGINEER 
YOU MUST BE AN ENGINEER IN PRI. 
VATE PRACTICE. 


Howe Trusses 
Sir: 

I found much interesting infor- 
mation in the article by Mr. Rich- 
ard Sanders Allen entitled 
“America’s Covered Bridges,” 
(April, p. 92). The first thought 
is that these old bridges are more 
or less accidental, that they repre- 
sent a development in engineering 
that is somewhat rudimentary and 
uninteresting at this time. On the 
contrary, it required the conse- 
crated effort of thousands of the 
country’s best constructive think- 
ers, carpenters, architects, and 
builders, over a period of some 
150 years. 

William Howe made the great 
change with the invention of his 
truss. Very many of our large 
buildings built between 1850 and 
1950 had their roofs supported on 
Howe trusses. These trusses could 
be crowned up after the wood had 
been seasoned by simply tighten- 
ing the tension members or verti- 
cal rods between the chords, then 
from time to time by repeating 
this process, the truss would show 
the desired camber. 

A considerable saving ws made 
in those days by fabricating the 
chord, diagonals, and tensic: mem- 
bers at a shop near the source 
of the timber supply, ther selling 
and shipping framed chc ‘ds, di- 
agonals, and tension rods tu the de- 
sired location, where they could 
be assembled and erected easily. 

In open buildings on the coast of 
lake front, these trusses can 
maintained at much less xpensé 
than steel trusses that ust be 
painted at intervals of fro. 5 to 10 
years. In the event of a fi : under 
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VP-Ex 
Propeller-type 
Roof Ventilater 


bl 


simplify your ventilating 


oof ventilators provide the answer to 
ntilating Seti et one of the 





BELL-EX (B-12) cutaway view showing VP-EX cutaway view showing four- 
fan assembly; motor is fully enclosed, bladed fan, wire fan guard, spun inlet 
continuous duty type, ball bearing. cone and bird screen. 





BONNEY 
MALONMINGK 


WELDOLETS 
SOCKOLETS 
THREDOLETS 
ELBOLETS 


Sold through leading 
warehousing distributors 


(BONNEY) 


PENNSYLVANIA DIVISION 


BONNEY FORGE & TOOL WORKS 


ALLENTOWN, PENNSYLVANIA 


DROP FORGED ALUMINUM 
WELDING PIPE FITTINGS 


5200 SOCKOLETS were used on this pipe 
fabrication contract—one of the seventy headers is 
shown below. Note uniformity, strength and 
ruggedness of this drop forged fitting at the 


critical branch connection. 


LOW COST—the pipe fabricator who was 
awarded this job was the one whose bid was 
based on using Bonney Sockolets. 
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If you use aluminum pipe, 
SPECIFY and USE 











ALUMINUM 
CARBON STEEL 
STAINLESS 
ALLOY 

for all services 
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the trusses, the roof structure wil] 
be much safer than it would 5e jf 
supported on uncovered stee] 
trusses or uncovered steel girders, 
The wood members for chords and 
diagonals should be designed a; 
nearly square as practicable and 
then treated with fire resistant oi] 
or paint. The entire truss should be 
left open for air circulation to 
prevent the dry rot fungus from 
damaging the timber. The truss 
panel points are particularly im- 
portant. Dampness may cause 
damage unless care is taken to pre- 
vent it. Mortise cuts and tenons 
should not be used, timber or iron 
shoes should be used at panel 
points with thru bolts and wash- 
ers, tightly fitted, for fastenings. 

The writer designed about 100 
roof trusses using a modified prin- 
ciple, in 1916, and since then from 
time to time has designed trusses 
on the same or nearly the same 
principle when steel was unavail- 
able or very expensive. These 
trusses are all in use at the present 
time. They have not had cause for 
much upkeep and in some cases 
have been subject to dampness 
caused by being in use near salt 
water. 

G. L. Bilderbeck 
Consulting Engineers 
Groton, Conn. 





Spoils System 
Sir: 


Consulting engineering will not 
flourish unless the three essentials 
of business are cared for. 

The three essentials: 

1. Getting the business. 
2. Doing a good job. 
3. Getting paid. 

Essentials two and ilree are 
not a major problem as of this 
date; but the first essen‘ial, get- 
ting the business, is a mz /or prob- 
lem today, especially wh: e public 
funds are involved. 

The present system f giving 
out design contracts is « 1¢ of the 
last major vestiges of t! » “Spoils 
System.” Many governr nt agen- 
cies are fostering the i! gal han- 
dling of public funds in ving ou! 
engineering design con‘ cts. This 
condition has not becor - evident 
to the general public r — even 
the engineering profe sion be 
cause the number of pe. ons actu- 
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ally involved and informed is so 
small. . . 

I have been in business for ten 
years, and it is only lately after 
much analysis that I have dis- 
covered the terrific injustice that is 
being committed on both the pub- 
lic and the engineering profession. 

Generally, public funds are ap- 
propriated for the design of au- 
thorized specific projects or the 
design funds are lumped for proj- 
ects in general. After these design 
funds are appropriated, the aver- 
age engineer in business for him- 
self has no way of knowing when 
the different agencies of the gov- 
ernment will make their funds 
available and for what projects 
unless he had a “Friend” in the 
agency who is keeping him in- 
formed of the projects on the pri- 
ority list. 

It appears that the “Friends” 
in the agencies are usually the 
ones who give out the design con- 
tracts so a very vicious condition 
has resulted. 

The magnitude of this condition 
amounts to as high as possibly 15 
percent of many appropriations 
when one considers that many 
projects are not constructed after 
the design has been done. 

This momentous amount of 
money funnels down into a rela- 
tively few privileged hands. This 
is truly an injustice to our way 
of life 

To st least make a partial cor- 







rectic:: to this condition I recom- 
mend ‘he following: 

‘The >ublic advertising of a 
“Sco;:- of Work List” covering 
the d 2n items to be done. 

{The ualified engineering firms 
give . ‘ice of their desire to be 
consi’ ed for particular design 
items hen more than one firm 
appli’ the picking should be 
done —_ public lottery. 

{Afte ‘ee negotiations have 
taken ace, the negotiations shall 
be m: © public. 

Sir, your organization is to 
accom. ish its objective, these 
odiou: vactices must be correct- 
ed fo: the national good. This 
Presei.. vicious system keeps the 


government and the people from 
receiving the best of engineering 
as this design work has a tend- 
€ney to funnel down into a rel- 
atively few influential companies 
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OFFERS THIS ONE-SOURCE 
PACKAGE FOR AUTOMATIC 
COAL HEAT. 
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™ 
STOKERS TO FIT THE JOB 


Canton Stokers are engineered to 
job specifications at the factory to 
serve wide ranges of commercial, 
institutional, industrial and ma- 
rine requirements. Capacities 
range up to 3500 pounds of coal 
per hour for maintaining loads up 
to 800 H. P. 
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CLEAN FUEL HANDLING 


1 

| 

| Canton Flo-Tube Screw Convey- 
| ors move coal to Stokers from bins 
or piles . . . automatically ... 
| 

| 














cleanly ... dependably . .. econom- 
ically. They move coal without 
dust and waste spillage. 
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BALANCED COMBUSTION 


Canton “Synchro” Combustion 
Controls automatically adjust fuel 
feed, air supply, boiler draft and 
combustion rates to steam de- 
mand, or to water and weather 
temperatures. 













































SMOKE CONTROL 


Canton “Turbo-Aire”’ Systems 
burn smoke where the smoke be- 
gins ... in the furnace. They en- 
able users to comply with smoke 
abatement regulations. 

For lowest possible fuel and main- 
tenance costs, use this exclusive 4-way Canton Stoker package 
for making coal firing smoke free and up to 90% automatic. 
f, One source . . . one responsibility . . . one guarantee. Mail 
#4 the coupon today. 















































CANTON STOKER 
CORPORATION 


Andrew Place, S. W. 
Canton 1, Ohio 












































Canton Stoker Corporation 
425 Andrew Place, S. W. @ 
Please send complete details about your exclusive 4-way 
system for making coal firing automatic. 


Canton 1, Ohio 
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. . . DEALER FRANCHISES AVAILABLE .. . 
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High-Efficiency Air Filtration 


is No longer 


TOO EXPENSIVE 


You no longer need accept an inadequate “second best” be- 
cause of high cost of high-efficiency air-cleaning equip- 
ment. Cambridge AEroso.ve® Filters are available at only 
a fraction of the cost of other high-efficiency equipment. 
Now, on all process and comfort conditioning jobs, practical 
consideration can be given to filters that are effective on the 
atmospheric dust which they will be required to remove — 
not just on an artificial (large particle) test dust. 


Efficiency Range, 35% to over 90% 
(N.B.S. Discoloration Test, Atmospheric Dust) 


All AERosoLveE cartridges fit the same cadmium-plated per- 
manent frames, so that changes in supply-air or process con- 
ditions can be met with minimum cost, simply by substi- 
tuting cartridges of higher or lower efficiency as required. 


No water, oil, electric or drain connections are required, 
and only one building trade is involved in installing 
AEROSOLVE filters. There is no maintenance beyond infre- 
quent cartridge replacement, which is quickly done by un- 
skilled labor. 


These are positive, trouble-free filters with the lowest 
initial pressure drop, 0.16” to 0.35” wg., of any strainer-type 
filter of comparable efficiency. 


Write for Bulletin 120 


730 E. Erie Bivd., Syracuse 3, N. Y. 


Also Makers of the Famous ABSOLUTE® Filter — 
World's Most Efficient Air Cleaning Device 


SE ee IN PRINCIPAL CITIES nd 














with high overhead and there are 
many small and essential designs 
that are sloughed off as unprofit. 
able and are given to the cheap 
help whereas many highly quali. 
fied professional engineers, in 
business for themselves with low 
overhead, would give these items 
the best of professional treatment 

I would appreciate hearing your 
opinion and other viewpoints on 
this subject. 





Harry E. Roller 
Consulting Engineer 
Seattle, Wash. 








Congratulations 
Sir: 

I would like to take this oppor- 
tunity of congratulating you on 
the wonderful magazine that you 
publish. It has been very helpful 
and interesting to me in many 
ways, particularly the technical 
articles that appear each month. I 
look forward with great antici- 
pation to receiving each copy and 
the unusual features that are al- 
ways included.... 

R. W. Chenoweth 
Mechanical Consulting Engineer 
Pittsburgh, Pa. 





Conflicting Views 
Sir: 

Mr. L. J. Sverdrup’s article in 
the June 1957 issue of ConsuLTING 
ENGINEER entitled “Why We Fe 
vor Corporate Practice” bears the 
heading in quotes “The Corpo- 
rate structure is not a way out of 
individual responsibility — in- 
stead it offers a way of fulfilling 
it.’ Chief Justice Marshall de- 
scribed a corporation as “an arti- 
ficial being, invisible, intangible, 
and existing only in contemplation 
of law.” These statements are in 
more than superficial con‘\ict. 

Joseph M. Dooling 
Suffern, Nev York 





Public Relations 
Sir: 

The other day, passing the of 
fice of one of the Public { :lations 
Committee members of ~ ¢ Con 
sulting Engineers Assoc tion of 
Oregon, I had a chance t see the 
May issue of your mage ne 
the first of two articles on ou 
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176 EAST 77TH STREET 
NEW YORK CITY 
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ROTO-GLO 
1G ® 
a7 
* 17 Stories of Roto-Gio in New York 
)- P&S Roto-Glo was the preference throughout the magnificent new 
if apartment residence, 176 East 77th St., New York City. Each 
i fontaame features rooms designed for utmost convenience and 
) sauty. 
g ‘The planners immediately recognized Roto-Glo’s clean-lined 
4 hadsome styling, quiet, easy operation and luminous soft glow 
I- as .armonious with the building's own modernity. Moreover, they 
, wa ted the flawless operation and long life assured by Roto-Glo. 
" As » complement to Roto-Glo, P&S 1500 outlets were selected. 
D @ <perates with feather-light @ Full 15 Ampere rating for 
‘arter turn. fluorescent and incandescent 
g @ «tra heavy construction . . . loads. 
k ge, non - oxidizing silver ®@ Screwless terminals for quick, 
oy contacts. easy installation. 






For information on any. of the wide range of 
P&S quality wiring devices, write Dept. S-2. 











SYRACUSE ° 
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3 60 E. 42nd St., New York 17, N. Y. 1440 
® In Canada; Renfrew Elec. & 
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ARCHITECTS 
SYLVAN BIEN AND ROBERT L. BIEN 


BUILDERS 
ANTHONY CAMPAGNA & SONS 


ELECTRICAL ENGINEERS 
AND CONTRACTORS 


ZWICKER ELECTRIC CO.. INC. 


















At 176 East 77th Street, 


Roto-Glo was com- 
bined with #1500 out- 


lets to insure trouble- 
free performance. 








PASS & SE Y M 
Refrig. co, Ltd., 


MAKE THE COMPLETE JOB COMPLETELY P&s 





INC. 


























ROOF VENTILATORS 






LOUVERS 

























LOUVERS - 


SEND FOR FREE DATA BOOK 


BURT’S complete ventilator line in- 
cludes a type and size to put air to work 
most efficiently and economically for 
your specialized needs. BURT’S engi- 


neering skill and know-how from more | 
than half a century designing and build- — 
ing ventilators is your assurance of 


Satisfaction. Your inquiry will receive 
prompt and qualified attention. 


The url, 


MEMBER POWER FAN MANUFACTURERS ASSOCIATION 
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FREE EXHA 






STANDARD 
CENTRIFLOW GRAVITY FREE-FLOW GRAVITY 


» MONITOR TYPE 





study project in behalf of the As. 
sociation (“The Problems of °ri- 
vate Practice,” May 1957). 

We would like to thank you 
sincerely for the extensive and 
favorable review and considera- 
tion you have devoted to our ef.- 
fort. It is our hope that the im- 
plementation of the recommenda- 
tions based upon the finding of our 
report will contribute substantial- 
ly to giving the consulting engi- 
neer his fullest and well-deserved 
public recognition. 

Dr. Eric J. Weiss 
SCORE, Affiliate of 
Northwest Public Relations 

Consultants 

Portland, Ore. 


e THE SECOND ARTICLE OF THE TWO. 
PART SERIES APPEARED IN THE JUNE 
1957 ISSUE, P. 88, ““AS OTHERS SEE US." 


Water Supply 
Sir: 

Thank you very much for the 
12 sets of tear sheets on the Las 
Vegas article (“Designing a Sup- 
plemental Water Supply’) pub- 
lished in the May issue of Con- 
SULTING ENGINEER. 

A copy of the magazine was 
shown to the members of the 
Board of Directors of the Las 
Vegas Valley Water District and 
they were very much pleased with 
the article and have requested a 
set of tear sheets for each direc- 
tor. Therefore, if you can spare 
about 12 more copies we would 
appreciate it very much. 

R. C. Kenmir 

James M. Montgomery, 
Consulting Engineer 
Pasadena, Calif. 








FAN & GRAVITY VENTILATORS LOUVERS @ 
SHEET METAL SPECIALTIES 


anufacturing Company 
919 S. HIGH St. AKRON 11, OHIO 





Expert Witness Re; -int 


Robin Beach’s five artic 5 on 
“The Engineer as an ! pert 
Witness” are available ir + 16 
page reprint for 1.00. - ease 
write to: Reader Service pt. 
CONSULTING ENGI! ‘ER 
217 Wayne St.,St.Josepl ich. 
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TYPE “TM” TURBINE PUMP TYPE “HS” CONDENSATE PUMP 


the varying conditions of the 
remains constant without dj 
or expensive repairs. 


There's a Skidmore 
Pump built for every 
heating requirement. 


£ 66 cvs ” 


VER SAL PUMP SKIDMORE 


CORPORATION 


ST. JOSEPH, MICH. 


AUGUST 1957 


VACUUM PUMP—duplex unit 


EFFICIENCY 
REMAINS 
CONSTANT — 
YEAR AFTER 
YEAR... 


SKIDMORE TYPE “TM” 
CINDENSATE PUMP 


Send Coupon For Bulletins 


SKIDMORE CORPORATION, ST. JOSEPH 5, MICHIGAN 


Please send bulletins on the following pumps checked below. 


™ HS UV VACUUM 





VOGT equipment is 


One of the chief reasons why Vogt equipment is used by s 
many of the nation’s key industries is the close working co- 
operation of Vogt engineers with the customer in determining 
his requirements. The result is an extraordinary ability to 
produce mechanical designs which, when translated into the 
finished product, most economically meet the required needs, 


Performance on the job proves, too, that the care and rigid 
tests and inspections given every Vogt product pay off in low 
maintenance costs. 

Specify Vogt and be sure of equipment which will meet 
today's toughest service demands. 


Write Dept. 24A-GCE for catalogs 


HENRY VOGT MACHINE CO., LOUISVILLE, KENTUCKY 


SALES OFFICES: NEW YORK, PHILADELPHIA, CHICAGO, DETROIT, 
CLEVELAND, ST. LOUIS, DALLAS, CINCINNATI, CHARLESTON, W. VA. 
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used and trusted by the 
nation’s key industries 


\ 





REFRIGERATION AND ICE MAKING EQUIPMENT 


Widely employed in industry for important process work. 
Compression refrigeration systems, also Tube-Ice units, are 
available in a wide range of. capacities.. 


a 


PROCESS EQUIPMENT FOR EVERY SERVICE 


Construc ed in wide variety tc meet all Code requirements. 
Stills ar’ towers, oil chillers, crystallizers, heat exchangers, 
molding machines, etc., serve in the manufacture of oils, 
greases, igh octane gasoline, synthetic rubber, chemicals 
and rel> 4 products, 


SPECIAL CORROSION RESISTANT MATERIALS 
vost Prc-uces a wide variety of equipment from special 
tals ai: alloys to fight corrosion and product discolor- 


ftamination. Corrosion resistant properties of 
welds mz Prop 


ation or 


‘ h that of the materials used to construct the 
equipmen 
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DROP FORGED VALVES, FITTINGS AND FLANGES 


Vogt valves, fittings and flanges are drop forged from 
carbon and alloy steels to safely handle liquids and gases 
at high pressures, and high temperatures. Complete line 
includes: flanged, screwed and socket weld end globe, gate 
and check valves. Also ells, tees and crosses—couplings— 
bushings—plugs—unions—flanges and flange unions, and 
welding heads. 





MODERN STEAM GENERATORS 


Custom built and package type Vogt steam generators give 
maximum rating in a minimum of space with high effi- 
ciency and low maintenance costs. Available in bent tube 
and straight tube designs for solid, liquid or gaseous fuels, 
burned singly or in combination to meet every power, 
processing or heating requirement. 








Scraps & Shavings 


LAST MONTH, we attended the Annual Meeting 

of the North Dakota Association of Consulting 
Engineers, in Bismarck. This capital city, with a pop- 
ulation of 18,640, is a little further from Chicago 
than Chicago is from New York. Based on what most 
people in the country know about the area, it is a lot 
further than that. On a normal summer Sunday there 
are more people in the Yankee Stadium than there 
are in Fargo, North Dakota’s largest town. 

At this meeting, there were about twenty consult- 
ing engineers. Three of these had driven the 225 miles 
from Fargo after having spent the night before di- 
recting the first clean-up of debris from the tornado 
that leveled 20 blocks of the city. There were engi- 
neers at the meeting from Jamestown, Minot, Grand 
Forks, and Valley City — all more than a hundred 
miles from Bismarck. 

These men were willing to go these distances and 
spend time with their competitors because they have 
problems to be solved. These problems are, it is in- 
teresting to note, the same problems being attacked 
by engineers in private practice in other parts of the 
country. The first item on the agenda was the adop- 
tion of a new fee schedule. This schedule sets up rec- 
ommended minimum fees for all types of engineering 
work — direct for clients or for architects. 

The schedule adopted is a courageous one. Engi- 
neering fees in North Dakota had been low, and 
since much of the work is done for city, county, and 
state governments, there was frequently an element 
of bidding brought about by the all too common 
tendency of government groups to shop for price. The 
new schedule will give a fair fee to all those who 
abide by it. Most work done directly for the client will 
fall in an 8-10 percent bracket. Work for architects 
will call for a fee of about 2/3 of the architect’s fee for 
that portion of the project done by the engineer. 

There were other topics to discuss. Consulting en- 
gineers in North Dakota are troubled because they 
often do not get paid when they do preliminary work 
for a municipality on a project that is later turned 
down by the voters. When this happens there is no 
way to get the fee out of general funds. The engineer 
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has worked free. This is a condition familiar to many 
consulting engineers in other states, and the solution 
lies in legislation. That is the approach the North Da. 
kota group is going to use, and for them it is not as 
complicated as in the more densely populated states 
Nearly everyone knows his state representative and 
senator personally, and nearly everyone at the meet. 
ing called Governor Davis, “John.” 

Another problem that will sound familiar to engi- 
neers everywhere concerns out-of-state engineers 
who drop into North Dakota and offer to do work at 
less than recommended North Dakota fees —fre. 
quently less than the accepted fee in their own states. 
It was agreed that engineers from other states are 
welcome if they work under the North Dakota 
schedule, but otherwise they are far from popular. 
The Association is dealing with the Consulting Engi- 
neers Council to see what solution can be found. 

It is apparent that the geographical semi-isolation 
of North Dakota has little to do with the way con- 
sulting engineers operate or the problems they must 
solve. Inside the meeting room you would have had 
a hard time determining whether you were in New 
York, Chicago, San Francisco, or Bismarck. 

Even distance makes little difference. Many of 
these engineers, for example, have become experts in 
the design of sewage lagoons, and engineers and 
health officials from all over this country have visited 
North Dakota’s lagoons and their designers, seeking 
technical information and operating data. Within the 
past year an engineer from Sweden and one from 
Brazil have visited with North Dakota health officials 
and consulting engineers to learn about lagoons. 

It is clear that these engineers in private practice 
not only have common problems with engineels 
throughout the country, but they also have special 
experience that is needed outside their region. There 
are consultants in North Dakota who a making 
plans to expand their operations and « ‘er theif 
services in the East, the South, and the W st — and 
even in South America and Europe — specially 
during the winter months when below zer ‘emper* 
tures make most construction work Dakot! 
difficult or impossible. 

The North Dakota Association is anot! © demon 
stration of the fact that private practice _nows no 
geographical limitations. The practice of © profes 
sion is basically the same all over the wo! All thal 
is needed is better communication so eve engin’ 
will know that his problems are not unic 
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The 
Word from Washington 


EDGAR A. POE 
Consulting Engineer Correspondent 
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HE Bureau of Public Roads landed on solid Naturally, consulting engineers have no objec- 
ot as [| pasha with its decision withdrawing a recom- tions to this, for it is considered unethical to use com- 
cates mendation that would have hamstrung consulting mission agents in securing any work from govern- 
ion engineers. The agency, directing the greatest public ment or from private industry. 
nee works program of all time, has just issued a memo- 

_ ff randum to its regional and division engineers re- ENATOR Alexander Wiley, ranking Republi- 
_ calling a suggestion the Bureau issued last Decem- can on the Senate Judiciary Committee, rose in 
"*t° Hl ber, and substituted a “States rights” clause instead. the Senate chamber to reiterate his support of the 
rk at In a proposal to the State highway departments Jenkins-Keogh bill still pending before the House 
- just before the turn of the year, the Bureau recom- Ways and Means Committee. The proposal would 
i mended that they not permit consulting engineers to make it possible for self-employed people to provide 
rn engage any professional or technical personnel who for their own retirement in the years ahead by per- 
mn bal bean at any time during the period of the con- mitting them, in effect, to build a fund on which tax 
lar tract in the employ of the BPR or the highway or- rates are deferred. Corporations are now permitted 
ing ganization of any state, city, or county, without the this privilege. 

written consent of the public employer. The House Committee has no hearings scheduled 






Many consultants protested to the BPR and to on the proposal. While, there seems to be no chance 
the highway departments of the various states. They of passage of the voluntary pension plan legislation 
maintained that it appeared the BPR was seeking to at this session, the proposals can go over into the 




































had divert engineering work away from the private con- second (1958) session of the 85th Congress without 
New sultants and encourage expanded highway depart- the pending measures dying. 
ments. There were other dissenting arguments. 

y d Federal Highway Administrator Bertram D. Tal- HE Manpower Utilization Subcommittee of the 
‘si. lamy, in issuing the withdrawal memorandum, said House Post Office and Civil Service Committee 
ant the proposed clause was generally misinterpreted may conduct additional hearings later this year on 
ited and hid created considerable criticism, some of the impact that defense contracts have had on the 
cing WF which he said had gone far afield. On the other hand, engineer shortage. Chief Counsel Frederick C. Belen 
the Hf he sai: some valid objections had been raised. said there are some indications that tax money is still 
— The “fore, he said, the Bureau (after a nationwide being used to subsidize the pirating of engineers 
ial surve: decided to withdraw the recommendation for government defense contracts. He said auditors 
ons: @ and le -c the matter entirely to the discretion of the have been checking hoarding of engineers and, as 
tee & indivic al State highway departments. a result, there has been some improvement in engi- 
- Aci ise in the December memorandum pertaining neer utilization by firms holding these contracts. 

cial B to co: igent fees (commission agents) will con- Belen said that industry itself has started analyzing 
ere tinue; e used in all contracts with consultants in- recruiting costs and practices as well as its need 
m8 volvir ‘sderal-aid projects. This clause provides: for and use of engineers. He said the Defense De- 
ont “Th _onsultant warrants that he has not employed partment is improving its administration of defense 
and Hor rey ed any company or person, other than a contracts. This is happening at the office of the Secre- 
ally HP bona f ‘employee working solely for the consultant, tary of Defense level as well as in the Army, Navy 
t @ tosoli or secure this contract, and that he has not and Air Force. To more than 100 major industry 
ot} ME paid o. greed to pay any company or person, other representatives, Air Force Secretary James H. Doug- 

than < ona fide employee working solely for the las has issued this admonition: 

on HM consult. any fee, commission, percentage, broker- “Specifically, engineering departments must be 
ME age fec sifts or any other consideration, contingent more realistically employed and their departments 
es upon « -esulting from the award or making of this streamlined and reduced . . . We must also bear in 
hat MF contra, For breach or violation of this warranty the mind that simplicity of design as well as standardi- 
ee State si:-1] have the right to annul this contract with- zation, will reduce our critical technical manpower 
-* out lial; lity.” problem.” = 
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THE JAPANESE FEDERATION of Electric Power Com- 

panies, a group of nine utilities, plans to form a 
new joint stock company at the end of the year to import 
power reactors, conduct experimentation and research, 
and produce electricity commercially from atomic power 
plants. The new company, tentatively named the Atomic 
Energy Generation and Development Co., Ltd., includes 
utilities that produce over 75 percent of Japan's power. 
The company favors two plants; one an enriched uranium 
type and the other a natural uranium type. Just how these 
plans will fit in with the Japanese government's as yet 
undecided policies on atomic power is uncertain. Possibly 
relevant to this is an announcement from General Electric 
that it has submitted proposals to the Japan Atomic 
Energy Commission and "interested Japanese utilities" for 
construction of a 186,000-kw nuclear power plant. It is 
of the dual-cycle boiling water type, similar to the Dres- 
den plant that GE is building for Commonwealth Edison. 


THE NAVAL RESEARCH Laboratory near Washington, 

D.C., has developed a silver-bearing phosphate 
glass that can be worn like a dog tag and which will 
discolor when exposed to radiation. The amount of radi- 
ation is determined by a special fluorimeter that illumi- 
nates it with ultraviolet light that can be observed visually 
or photoelectrically. Two other safety devices are being 
worked on. A radiation sensitive glass needle, about half 
the thickness of a lead pencil, is being studied for clinical 
use in cancer therapy. The third device is of silver acti- 
vated glass for use in measuring radiation in the preserva- 
tion of foods. 


THE AEC has filed notice of the proposed issuance of a 

license to the General Electric Co. for export of 
a research reactor to Spain. The 3000-thermal-kw pool 
type facility using uranium enriched to 20 percent U-235 
will be erected in the Moncloa area of Madrid by Junta 
de Energia Nuclear, the Spanish atomic energy com- 
mission. The U.S. will contribute $350,000 from Mutual 
Security Funds toward the cost of the nuclear project, 
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Atoms in Action 


which will include provisions for research in agriculture, 
medicine, physics, and chemistry, as well as providing 
training facilities for Spanish engineers and scientist, 


THE BABCOCK & WILCOX CO. has announced that i 

has designed a nuclear steam generating system 
specifically to meet the requirements of foreign electic 
utility companies. The pressurized water type react 
design is suitable for a utility plant of about 133,000-Lv 
capacity. Using thermal energy generated by fuel ek. 
ments containing slightly enriched uranium, it would pro. 
duce nearly 2 million lbs of steam per hour to drive o 
turbogenerator set. The proposed reactor uses light water 
as a moderator and to transfer heat from the fuel ele. 
ments to a heat exchanger. 


TEXACO CO. will build a radiation lab at its research 

center in Beacon, N. Y. equipped with a 6 mev 
linear accelerator, a 3 mev Van de Graaff accelerator, and 
a 35,000 curie cobalt-60 source procured from Canade's 
NRX reactor at Chalk River. 


SANDERSON AND PORTER, New York City, and ALCO 
Products, Inc. are cooperating on design of a nu: 
clear reactor system that will furnish steam at temperc- 
tures and pressures meeting the demands of large-scale 
electrical generation stations: 50,000-thermal-kw capac 
ity, capable of producing steam at 1450 Ibs per sq in. 
at 1000 F. Heart of the proposed pebble-bed graphite 
reactor is a collection of parallel tubes filled with smol 
graphite spheres containing uranium and heated by the 
fissioning of the uranium. Heat is transferred from the 
spheres to a steam generator by helium gas, which is 
continuously recirculated through the system. 


STONE & WEBSTER ENGINEERING CORP. has pub- 

lished an interesting 36-page booklet describing the 
firm's activities in peacetime applications of nuclear 
power. Titled "Engineering for Atomic Power,’ + is avail 


able from S & W, 49 Federal St., Boston, Mass. 


NDA EUROPE, a new corporation with U. S. «-d Belgian 
industrial ownership, has been formed * Brussel 
to provide for rapid atomic energy develop: -1t In the 
six Euratom countries and their colonies, poss’ ‘ons, and 
territories. Principal owners are Nuclear [ alopment 
Corp. of America (NDA), White Plains, N. and Se 
ciete Generale des Minerais, of Brussels. The »rporation 
will place consulting, engineering, develo; nt, ) 
fabrication services of NDA in the U. S. at | © dispo# 
of European agencies, scientific bodies, o: 
concerns. Projects will include application 
energy to power, propulsion, and research. 
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ONLY KRAMER 
UNICON + WINTERSTAT * 


GUARANTEES ALL 


MAXIMUM LIQUID PRESSURE | MAXIMUM SUMMER CAPACITY 
AT EXPANSION VALVE IN | WITH PATENTED WINTERSTAT 


WINTERTIME 


Only the Kramer UNICON 
plus WINTERSTAT guaran- 
tees the full refrigerant 








pressure at the expansion 























valve for full cooling capac- 

















ity — even at below 0°F 








outdoors — automatically! 


Only Kramer UNICON plus 
WINTERSTAT guarantees 
maximum condensing ca- 
pacity in summer. In_ hot 
weather, the patented 
WINTERSTAT is out of the 
refrigerant circuit, permitting 
normal drainage from the 
condenser without restric- 
tion. This assures maximum 
condensing _ capacity in 
summer — automatically! 





PROMPT DEFROSTING AT ANY IMMEDIATE COMPRESSOR 
CNTDOOR TEMPERATURE START-UP REGARDLESS OF 
sane a aan OUTDOOR WINTER TEMPERATURE 


WINTERSTAT makes Kramer 
THERMOBANK the only low 


temperature system that can 





guarantee operation and 





complete defrosting at any 




















outdoor temperature—even 


0°F or lower — automatically! 


Only Kramer UNICON plus 
WINTERSTAT (using mod- 
ification #1) ensures posi- 
tive and immediate com- 
pressor start-up with press- 
urestat operating the system, 
regardless of outdoor 
winter temperatures at the 
UNICON and regardless of 
length of compressor lay-off 
— automatically! 


[CON is a remote type air-cooled condenser WINTERSTAT is a year ‘round aufomatic head pressure control 


WRITE FOR BULLETIN U-210-L 


AMAMER TRENTON CO.- Trenton 5, N.J. 


43 YEARS OF CONTINUOUS ACHIEVEMENT 
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IN HEAT TRANSFER 





A fact for every electric utility 


FROM COLD RESERVE 
TO FULL LOAD 
IN 60 SECONDS 


Impossible? Not at all. For this is 
a characteristic of Electro-Mobile Power. 
From a cold start a 1000 kw unit can 
deliver its full load in less than sixty 
seconds. 


This is true of one or one-hundred 
units, 1000 kw or 100,000 kw—steady full- 
load power in far less time than required 
by any other prime mover, except a spin- 
ning unit. 

But spinning reserve is costly reserve. 
By letting Electro-Mobile Power supply 
reserve requirements you not only elim- 
inate running losses, but investment per 
kilowatt is lower. Efficiency of present sta- 


tions will improve, too, because generators 
can be run at a higher load factor. 


Further, by placing Electro-Mobile 
Power at the points of load, transmission 
loss is reduced and less reserve is required 
to maintain service. Another advantage: 


‘EMP units are available with impulse 


starting or stopping which permits unat- 
tended operation from any location. 

How might a multi-megawatt system 
of Electro-Mobile Power units apply to 
your system? We’d like an opportunity to 
sit down with your engineers and discuss 
it. Contact your Electro-Motive represent- 
ative, he has the details. 


Increased demand of 5000 kw at central station picked up 
in less than 60 seconds by four 1000 kw Electro-Mobile units. 
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RAIL CAR—1000 kw units for use on sidings 
or placed on piers for semi-permanent use. 





TRUCK TRAILER—500 kw units offer excellent 
mobility for many temporary applications. 


This simple diagram suggests how 
Electro-Mobile Power located at po‘nts of 
load can effectively reduce reserve re uire- 
ments and costs. Assuming a 1000 |: w line 
loss at time of peak from the centr | sta- 
tion, only four 1000 kw EMP un s are 
needed to pick tp a 5000 kw de aand. 
Naturally, line loss will vary accor: ng t0 
the make-up of the system. Howe’ 1, 4 
analysis of your peak line losses wi show 
what savings can be expected. 











The Reader’s Guide 


This month we have started two new departments. One is a report from the 
East Coast,” by Marjorie Oden, our Eastern Editor. This will balance 
our “Report from the West Coast,” which has been published regularly now 
for several months. The Boston, New York, Philadelphia Axis is still our 
greatest concentration of private practitioners, and these firms’ activities are 
worthy of attention. The other new department is called “Heard Around da 
Headquarters,” and in this column we are keeping our readers up-to-date 
on society activities. Here, in one report, you will be able to follow all import- 
ant actions of the national societies, not only the Founder Societies in New 
Two New York, but the National Society of Professional Engineers in Washington, and 
the Consulting Engineers Council in Springfield, Ill. We will report what they 


Columns do that affects you. gt 


It would seem logical for the study of pure mathematics to precede that of 
applied mathematics in the history of man. Certainly, today, we teach a boy 
trigonometry before we teach him surveying; we teach him geometry before 
we set him to doing machine design. But the truth is that early man made 
use of applied mathematics before he was able to comprehend the pure 
science of numbers and shapes. As Edwin Brown Allen points out in his 
interesting article, “Applied Mathematics in Ancient Egypt,” (page 64) the 
early Egyptians were adept at surveying and mensuration, but they had 
little or no concept of geometry or trigonometry. They could measure and 
make calculations when some material object, a plot of land or a building Egyptian 
plan, was put before them, but they could not grasp the idea of a triangle, 
a circle, or any other figure in the abstract. If you were to say to them, 
“Picture in your mind a circle, any circle, and tell me the relationship 
between the diameter and the circumference,” they would not know what 
yeu were talking about. But if you were to show them a circular court- 
yard, and tell them the circumference, they could quickly calculate the 
diameter, for they knew the value of rather accurately. It is amazing that 
the builders of the pyramids could not conceive of the triangle as an abstract 
idea. Consideration of the abstract came later, with the Greek. Many engi- 
neers, today, seem more Egyptian than Greek in their mathematical thinking. 
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No one now seems quite sure whether there is a shortage of engineers or 
not. For four years we have insisted that there was no shortage, and now 
everyone else is gradually coming around to that point of view. We based our 
opinion on our conviction that the law of supply and demand was still in 
effect, and so long as an intelligent, middle-aged man with an engineering 
degree could make more money as a salesman than he could as an engineer, 
then the “shortage” was a shortage of salesmen, not engineers. W» agree, 
however, that there is a shortage of young engineering graduates. Te price 
of men in the graduating classes has been going up every year, a 4 often 
it has been cheaper to hire a man with three years experience ‘han 10 
Wonderland snatch a boy out from under his mortar board. Conditions are ¢ adually 
changing, though, and young graduates are beginning to look more « ‘ractive 
— relatively. Consulting engineers are thinking again of hiring 0m the 
schools. If this is your situation, and you could use an oceasional . -aduate, 
there are recruiting techniques you should understand. Earl C. Zubicek 
is Director of Alumni Relations and Placement, at Illinois Ins tute of 
Technology, and he knows how consulting engineers should approac college 
recruiting. He tells you how to go about it in “The Wonderland « College 
Recruiting,” on page 86. 
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Reader’s Guide — continued 


The last El in New York is gone. Only a few cities still have street-cars, 

and the small cities are even losing their buses through lack of patronage. 

The sentimentalists mourn the passing of these once essential modes of 

urban transportation, but the only one we miss is the summer-car, that most 

Victorian of all period pieces. The only reminders of them still around are 

the cable cars in San Francisco, and attractive as those are, they are but 

captive creatures. They have none of the freedom of the summer-cars and 

none of their symbol. The first summer-car appeared each year just a few 

days after straw hats and dandelions. Then, as spring changed to summer, 

more and more came out of the barns each morning, leaving their con- , 
ventional contemporaries to rest until after Labor Day. Out-of-date as the The Harried 
trolley car seems, it did a better job of moving urban traffic than most of us 

recall. In many cities it took less time to get from the suburbs to downtown Commuter 
by trolley in 1925 than it does today by automobile. The old methods have 

gone, but nothing has taken their place. We are faced with a tremendous 

problem — an engineering problem. Some way must be found to keep the 

private automobile out of downtown areas, and that will never be possible 

until some more efficient and attractive means of public transportation is 

found. Col. S. H. Bingham, the country’s most outstanding expert on urban 

transportation, has some ideas — financial and technical — which he believes 

offer a solution. See ““A Consulting Engineer Looks at Urban Traffic Problems,” 

on page 70. 


To get new land, the Dutch pump out the water and reclaim the bottom of the 
sea. We do it the other way — we fill the area to be reclaimed and raise 
the level of the land. While the Dutch build dikes to keep out the water, 

Tides Out we build plateaus above it. This type of reclamation project is common 
practice on the West Coast, and several interesting techniques have been 

Taxes In discovered for driving back the sea. Robert T. Lawson, of Dames & Moore, 
has been in charge of a number of tideland projects, and his firm is well 
known for their soil studies. In his article, “Wastelands Make Prime Plant 
Sites,” (page 75) he tells how tidelands can be turned to profit. 


Cheap steel (if that term can be used today) made it look for a while as | 

though wood were strictly for the termites. Why would an engineer ever 

use wood in structural design when a good, low priced, product with 

consistent physical characteristics like steel was available? It turns out that 

there are a number of reasons. Wood looks better in some structures; it : 
functi-ns better in others. And the properties of laminated beams can be Working 
caleu' ted as accurately as those of steel or concrete. Wood can be even more , 
perm:..ent than steel in many atmospheres. Engineers have come to the With Wood 
conc! sion that wood is often right for auditoriums, arenas, warehouses, and 

many -ther large structures. Ben Benioff, a consulting engineer, of Sherman 

Oaks <alifornia, knows from experience that wood is good for more than 

toten. soles and Lincoln Logs. See “Structural Designs in Wood,” on page 80. 


We have carried, during the past years, several articles dealing with the 
question of corporate vs partnership structure for engineering firms. We 
have presented the arguments on both sides, but all of those articles have 
dealt either with ethical principles or business philosophies. Now, we have 
a different type of report. It gets down to a discussion of money. Exactly 
how much do you save under a corporate structure if you have a wife and 
two children and an income of X dollars per year. Frank H. Whitney, the 
author, is a CPA. His job is to save your money not your professional soul. 
All he can do is give you the facts about the tax. That is just what he does. 
See “Corporate vs Partnership Income Taxes,” on page 92. 


Corporate 


-ncome Taxes 
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The AIME, second oldest of the Founder Societies 

(1871) now is working out the details of a re- 
cent reorganization which resulted in the formation 
of three separate societies operating under the parent 
organization. 

The new societies — the Society of Mining Engi- 
neers of the AIME; the Metallurgical Society of the 
AIME, and the Society of Petroleum Engineers of the 
AIME —- have separate presidents and boards of di- 
rectors. The officers of each group are charged with 
providing for the needs of their membership, but any- 
thing involving Institute policy must be presented to 
the AIME board. 

Dues are sent to the AIME headquarters and re- 
apportioned to the groups in amounts based on the 
number of society members,:-after a percentage is 
retained by the AIME to cover expenses. 

An AIME member selects his society membership 
by the magazine he chooses to receive. The society 
that publishes the magazine the member selects as 
first choice is credited with his membership. 

One annual meeting of the combined membership 
will be held each year. In even numbered years, the 
meetings will be held in New York City. In odd num- 
bered years, meetings will be in the Midwest or West. 

Presidents of the newly formed societies are Elmer 
A. Jones, of Bonneterre, Mo., Mining; John P. Ham- 
mond, Tulsa, Okla., Petroleum; and John C. Kinnear 
Jr., McGill, Nev., Metallurgical. Grover J. Holt, of 
Ishpeming, Mich., is AIME president. 

Approximate memberships of the societies, not 
counting students, are Petroleum, 9000; Mining, 10, 
500; and Metallurgical, 6500. 


The Board of Directors of the American Society of 

Civil Engineers has named Louis R. Howson, 
of Chicago, as its nominee for president. Other mem- 
bers may file nominations, with voting to be held by 


Heard Around 
Headquarters 


mail in September. The new president will take office 
at the annual meeting. 

Howson is a partner of the consulting firm of Al- 
vord, Burdick & Howson. He has been a vice presi- 
dent and director of ASCE, has headed a number of 
national ASCE committees, and is a former president 
of the Western Society of Engineers. 


The Engineers Joint Council has asked the member- 

ship committee, headed by P. T. Onderdonk, of 
New York City, to review the requirements of mem- 
bership in order to clarify the status of engineering 
groups now excluded by the bylaws. 

One of the primary requirements for membership 
is that all member organizations have a majority of 
the individual members as graduate or registered 
professional engineers. Some organizations, which 
have engineers, scientists, and mathematicians 4 
members, now are excluded from EJC membership. 

The report by the membership committee is to be 
submitted to the EJC board this fall. 


Discussions of a possible “Medic”-type television 
program, based on the engineering profession, 
now are underway. 

An independent television producer has approach 
ed EJC officers to discuss the possibilities o' the EC 
board endorsing such a series. The scripts would be 
based on material provided and reviewe: by EJC 
member groups. The Council would act as » clearing 
house, referring the subject material to ‘2 prope 
EJC member group, which then would » ork with 
the producers. This would be the first na‘ onal net- 
work show based on the engineering prof< sion. 


An official announcement giving the New — ork City 
location of the new engineering he: quarters 
building is expected within a few weeks. - site has 
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the CAPRI for IES 
approved, luminous 
indirect classroom lighting. 















the OFFICER for 
beautiful, weil-shielded 
office lighting. 











A “roof off” view of today’s school building brings into focus the many 
complex seeing tasks and modern architectural environments to which 
lighting equipment must be matched. Benjamin, with the widest range 
of school lighting units in the industry, makes it easy, both 
performance and cost-wise, to get successful lighting results in every part 
of the modern school. From assembly halls to zoology labs, from 
athletic fields to parking lots, there is a specifically-designed Benjamin 
unit . . . each engineered to meet highest IES and other applicable 
school lighting standards. Send for latest Benjamin School Lighting 
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for clean-cut 
cafeteria lighting. 
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auditorium lighting. 
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C * Floodlights for outside lighting... 
Ed also: @HIGH-BAY and special GYMNASIUM 









Units for proper lighting of gyms. 


@ INCANDESCENT and (® FLUORESCENT 
industrial Units for lighting of kitchens, 
boiler rooms, and other special locations. 
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“The amount of detail work 
that went into the preparation 
of these reports is truly amaz- 
ing. In all the years in which 
we have been engaged in plant 
location work we have never 
seen so much data collected on 
a particular area.’’—from a 
letter describing previous eco- 
nomic studies by Chicago & 
Eastern Illinois Railroad. 
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CHICAGO - CHICAGO HEIGHTS 
INDUSTRIAL ECONOMIC BLUEPRINT 














CHICAGO & EASTERN ILLINOIS RAILROAD 





What industrial plant sites are available in 
Chicago and Chicago Heights? Where are they 
located in respect to transportation, shipping and 
other facilities? What materials are plentiful? 
What is the labor situation? What about housing 
—and schools? 


This new book, “Chicago & Chicago Heights 
Industrial Economic Blueprint,” has been pub- 
lished to answer these questions and many more. 
With maps, diagrams, charts, photographs and 
text, it gives you a detailed analysis of the area 
and its physical characteristics. Here are easy- 
to-grasp facts about population, labor force, raw 
materials, transportation, utility and business 
services. The significant figures covering some 
eighty-service classifications of manufacturing 
industries are tabulated for quick reference. 


Available without charge. For a 
complimentary copy of "Chicago & 
Chicago Heights Industrial Economic 
Blueprint," write Mr. H. Sampson, 
Vice-President, Chicago & Eastern 
Illinois Railroad, 332 South Michigan 
Avenue, Chicago 4, Illinois. 








Chicago & Eastern Illinois Railroad 
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“Industrializing the Atom” has 





| cil, maintaining record: randling 












been selected, and the Unitec Ep. 
gineering Trustees now are in the 
process of procuring the property, 







been selected as the theme of 

the 1958 Nuclear Congress, which 
will be held March 17-21 at Chica- 
go’s International Amphitheater. 
The Congress will be coordinated 
by the Engineers Joint Council 
and managed by the American 
Institute of Chemical Engineers, 

The 1957 Congress, in Philadel- 
phia, was sponsored by 20 engi- 
neering and scientific societies in- 
terested in the nuclear field. For 
the 1958 Congress, 30 organiza- 
tions have asked to be sponsors. 

The new sponsors are the Amer- 
ican Institute of Consulting Engi- 
neers, the American Institute of 
Architects, the American Nuclear 
Society, American Power Confer- 
ence, the American Public Health 
Association, American Rocket So- 
ciety Inc., American Society of 
Agricultural Engineers, American 
Society of Heating & Air-Condi- 
tioning Engineers, Engineering In- 
stitute of Canada, Hot Laborator- 
ies Committee, Instrument Society 
of America, and the Society of 
American Military Engineers. 

Two sponsors of the 1957 Con- 
gress, who are not listed as spon- 
sors in 1958, are the America 
Geological Institute and the Amer- 
ican Institute of Physics. 

















Another major step in the growth 
of Consulting Engineers 
Council has been accomplished 
during the past month in Spring- 
field, Illinois. A central office, re 
ferred to by C.E.C. Presicent, E¢- 
ward J. Wolff, as “one of ‘he most 
important jobs of the ~ouncil 
(ConsuLTING ENGINEE:, Juné, 
1957) has been establish »1, and is 
currently in operation. 

Located at 726 Reisch 3uilding 
in Springfield, the new ‘fice has 
been set up primarily t: co-ordi- 
nate and implement the any P!™ 
jects of C.E.C. It is expe. 2d to ac 
as the informational anc 2dmin* 
trative headquarters of © Cour 
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Easy Installation - Low Maintenance 
Minimum Inventory 
Economy 


Ask Your Distributor For These CLARK Fluid Controls 


Pressure Regulators 
Y-Type Strainers 
Pressure Reducing Valves 


Venting Traps 
Thermostatic Traps 
Vacuum Traps 


Inverted Bucket Traps 
Open Bucket Traps 
Float Traps 


OMPLETE 


STANDARDIZE ON THE ©. one wn 


1835 East 38th St. ¢ Cleveland 14, Ohio 








publicity, publishing the newslet. 
ter, arranging meetings, and dis. 
posing of much of the routine 
work previously done by board 
members and committees. 

Acting as supervisor of the 
Springfield office is the Secretary 
of Consulting Engineers Coun¢il, 
Leonard K. Crawford. Actual 
members of the staff include: one 
full-time secretary and a part- 
time Executive Secretary. The sec- 
retary is Mrs. Helen Erickson, of 
Springfield. A business college 
graduate, she has had five years 
secretarial experience with the 
County Highway Department, and 
three years with Crawford, Mur- 
phy and Tilly, Consulting Engi- 
neers, in Springfield. 

Acting in the capacity of Execu- 
tive Secretary is Larry N. Spiller, 
originally from North Dakota, now 
living in Springfield. He is a grad- 
uate of the University of Illinois, 
and has done public relations work 
with an advertising agency and a 
television station. He is presently 
Director of Continuity for a 
Springfield radio station. 

The new office is currently in the 
process of purchasing equipment 
and supplies to supplement the 
desks, tables, and file cases sent 
from C.E.C.’s original headquar- 
ters, in New York. Fully equipped, 
and organized strictly to handle 
the business of C.E.C., this new of- 
fice is certain to eliminate a great 
deal of duplication and all of the 
confusion that results from volun- 
teer staff work by members. 


An “Engineers General Assem- 

bly” has been scheduled for 
Oct. 24-25 in New York City at 
the Statler Hotel. This will be the 
first joint meeting to be held by 
the Engineers Joint Council and 
the Engineers Council for Profes- 
sional Development. 


As a result of concern expressed 

by many members, the 
ASCE has named a spe-ial task 
committee on water res urces to 
study the organization’s echnical 
activities in that field anc ‘0 report 
to the board of directic: reco™ 
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Heres how to ‘clear the decks” 
efficiency and profits 


See how Whiting Trambeam Systems han- There’s other helpful information here, too 
dle materials and components overhead to ... on Whiting Cranes... on Trackmobile, 
keep floors and aisles clear for more efficient the “Road-to-Rail Convertible” that speed 
production . . . move finished products to handling of freight cars...on_  , ' 
storage or shipping. This new, 32-page, every Whiting product used in 
pocket-size booklet shows the advantages of your type of industry. Write to- 
Trambeam’s point-to-point transport or day for a copy of “Working for 
complete area coverage. Tells how Profit”. Whiting Corporation, 
Trambeam can be custom-engineered to 15620 Lathrop Avenue, Harvey, @ 

your exact requirements. Illinois. 
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The ability to turn in an outstanding performance 
every time . . . to come through a winner when the 
going is toughest . . . that’s the mark of a top-flight 


tournament golfer. 


And it’s this ability for outstanding performances 
that makes WEINMAN Close-Coupled AC Pumps 
so great. You know that here’s a pump that will out- 
perform all others, year after year. Economical to buy, 
operate and maintain, WEINMAN Type AC Pumps 
are real space savers, too. Compact and powerful, they 
can be mounted in any desired position. What’s more, 
they'll give you consistent leakless operation, even 
when handling water containing abrasive dust. 


No matter how specialized your need for a circulat- 
ing pump ... for air conditioning systems, cooling 
tower circulation, hot or chilled water circulation, 
booster service or general pumping needs... you'll 
find the right pump for your needs in WEINMAN’S 
big AC line. Call your nearest WEINMAN Pump 





Specialist for help 
in solving your 
pump problems. 
He’s listed in the 
yellow pages of your 
telephone book. 


Write for free litera- 
ture on the complete 
line of WEINMAN 
AC Pumps, 


WEINMAN PUMP: 


290 SPRUCE ST 


COLUMBUS 8, OHIO 










mendations toward developing 
these activities with a view to fur. 
thering the protection of water re. 
sources in the nation. 

The committee was formed as aq 
result of a resolution asking for 
such action presented at the na- 
tional convention, in Buffalo, on 
June 4, by the National Capitol 
Section, District of Columbia. 

The appointees, named by Presi. 
dent Mason G. Lockwood, of 
Houston, represent the society di- 
visions active in water supply and 
use. Divisions include hydraulics, 
irrigation and drainage, power, 
sanitary engineering, and water. 
ways and harbors. 

Wesley W. Horner, of St. Louis, 
is chairman of the new committee. 
He is a former ASCE president 
and former president of the Amer- 
ican Society of Municipal Engi- 
neers. He also has served as a 
member of the National Water Re- 
sources Committee and as Chair- 
man of the EJC National Water 
Policy Committee. 

The National Capitol Section 
resolution urged the ASCE Board 
to make a study of the “technical 
activities of ASCE in the field of 
water resources and in developing 
them so that they will be of maxi- 
mum use in enhancing the national 
welfare.” 





















Columbia University’s Bureau of 

Applied Social Research has 
been asked to set up the procedure 
for conducting a comprehensive 










survey of the entire engineering I p. 
profession. : 

Sponsors of the survey, whichis J% te 
planned to be the most extensive 4 






ever undertaken, will be the En 
gineers Joint Council and the Ex 
gineers’ Council for Prc ‘essional 
Development. The comm ‘tee wil 
work within the framev ork of 8 
proposed survey report -bmitted 
to members of EJC and °CPD in 
September, 1956. 

Chairman of the joint sk com 
mittee is Dr. Joseph W Barker, 
EJC president. The comn ‘tee will 
draw on a fund of $5 000 ar 
propriated by the mem! °r — 
ties to initiate the surve: 
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NEW BOILERS combine efficiency and 
handsome appearance. Edward S. 
Green, Edgemont (Pa.), contractor, 
was responsible for this superior in- 
stallation. Pictured left to right are: 
Sister M. Cor Immaculatum, Im- 
maculata College Treasurer, Sister 
Jean Marie, Community Treasurer, 
Reverend Mother Maria Alma, Su- 


ping 
fur. 
r re- 


as a perior General and Salvatore S. Guz- 
zardi, Consulting Engineer. 
for 
na- 
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vito] 
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OLD BOILER was a coal-fired HRT 
ter- model — typical of many replaced 
by modern Cleaver-Brooks oil, gas 


or combination oil/gas fired boilers. 








Consulting engineer™ tells how Immaculata College 
boiler modernization saves estimated 12,000 each year 
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| Surveys show 32% of boilers now in service are 
30 years old; 56% are over 20 years old 


If your boiler fits this description, we recommend an immediate survey. 
“In 90% of the plants surveyed,” summarizes Mr. Guzzardi, “we have 
found it possible to save thousands of dollars and to pay for the rec- 
ommended improvements out of annual savings within one to three 
years.” 

Again and again the proved economy of Cleaver-Brooks four-pass, 
forced-draft boiler design results in savings reports as impressive as 
this. Contact your nearest Cleaver-Brooks representative for more 
facts on the complete line of steam and hot water boilers — 19 sizes, 
130 models, 15 to 600 hp — for heating or processing. Or write Cleaver- 
Brooks Company, Dept. J, 321 E. Keefe Ave., Milwaukee 12, Wis., 
U.S.A. Cable Address: CLEBRO — Milwaukee — all codes 





ORIGINATORS OF SELF-CONTAINED BOILERS 








The Atomic Energy Act of 1946 brought about a 
great many changes in American business. One of 
these related to patents, and it was a terrific jolt to 
those who deal with, rely on, and admire our patent 
system. Whereas the general trend in patent legis- 
lation up to that time had been toward expansion of 
the patent system, this new law represented a major 
reversal of the trend. Not only did it exclude alto- 
gether inventions relating to atomic weapons and 
the production of fissionable materials from the 
patent system, but even worse, added a compulsory 
licensing feature. This was adding insult to injury, 
and the reaction was bitter, swift, and strong — a 
kind of atomic explosion of its own, with much heat 
and blast, and perhaps a flash of light. The argument 
generated doubts as to whether there was more dan- 
ger to our country from atomic bombs or from tinker- 
ing with our patent system. 

In 1954, a new version of the Atomic Energy Act 
was passed with the idea of encouraging industrial 
developments in the atomic energy field. Obviously 
there was no way to accomplish this under our 
social-economic system unless the restrictions on 
patents were reduced to a tolerable level. This was, 
in fact, done — at least to a degree. But there is still 
a great lack of enthusiasm for the present patent 
provisions of the Atomic Energy Act among those 
who know and love patents best. 


Military Utilization 

Section 151 (a) of the Atomic Energy Act of 1954 
says that “No patent shall hereafter be granted for 
any invention or discovery which is useful solely in 
the utilization of special nuclear material or atomic 
energy in an atomic weapon.” This is a return toward 
normalcy, in that only atomic weapons are now under 
the ban of patenting, where formerly the ban ex- 
tended to patents covering fissionable material pro- 
duction. No one can expect inventions relating to 
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The Legal Aspect 


Consultant in Legal and Technical Problems 


Atomic Energy Law (Patent Aspects) 



















MELVIN NORD, P.E. 






Patent Attorney 







atomic weapons to be made public under present 
circumstances. 






Reporting 

Section 151 (c) of the the Atomic Energy Act of 
1954 requires reporting to the AEC of all inventions 
useful in the production or utilization of special nu- 
clear material or atomic energy, whether in atomic 
weapons or not. The inventor must either file a pat- 
ent application (if it is a patentable invention) with- 
in 90 days, or else a report to the AEC within that 
time. If a patent application is filed, the Commission- 
er of Patents will notify the AEC and give them ac- 
cess to it. Patent applications are secret, but there is 
no harm in letting one branch of the government 
(the AEC) know what another branch (the Patent 
Office) knows, particularly where public safety may 
be involved. 

The main problem here is to determine when and 
if reporting is required for a certain patent. This de- 
pends on whether the invention or discovery has been 
completed (which is always a ticklish question), 
and whether the inventor should realize that his in- 
vention is useful in the production or utilization of 
special nuclear material or atomic energy (which 
may not be obvious in some instances). The date of 
reporting is not later than 90 days after both of these 
conditions have occurred. 


































Compulsory Licensing 


Section 153 of the Atomic Energy Act of 1954 per 
mits the AEC to declare patents that are “o’ primary 
importance in the production or utilization «f special 
nuclear material or atomic energy” to be ‘affected 
with the public interest.” The AEC aut aatically 
has a license to use such patents, and also ray grat 
other licenses to others. Reasonable royalt: fees 4 
fixed by the AEC. 

While compulsory licensing is naturally 













iathema 


CONSULTING © iGINEER 



















The Ballast That Thinks / 


ADVAN Ti 


ADOS YEARS TO BALLAST LIFE 


=) ed} 
A NEW ERA IN 
FLUORESCENT 
LIGHTING... 


Years of diligent research and testing 
have resulted in the development of 
ADVAN-guard ... the first major develop- 
ment in /fluorescent lamp ballast design 
since the] introduction of the fluorescent 
lamp. 


ADVAN-guard ... a thermally actu- 
ated automatic reclosing protective de- 
vice, adds years to ballast life by prevent- 
ing ballast operation at abnormal tem- 
peratures. ADVAN-guard is sensitive to 
voltage and current as well as tempera- 

: bs ture and protects against excessive voltage 

1%—1% YEARS supply . . . internal ballast short circuit- 

‘ ing . .. inadequate lamp maintenance .. . 
improper fixture application and elimin- 
ates the need for individual fixture fusing. 








Full ‘allast life depends on mtaieining normal in- 


se operating temperature of °C. For each To assure maximum protection for 
: increase in temperature ballast life will be cut fluorescent lighting installations, provide 


in ha!*. A iw seven z 
temp Pret oe prone rat oe ADVAN-guard Fluorescent Lamp Ballasts. 
+ Write for detailed literature. 


ADVAN-guard is listed by Underwriters Laboratories, Inc. 


A IVAVNW I Maseeeeeeesa el The Heart of the Lighting Industry 
See aie ceed, pee 
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without enclosures, fans or collection bags... 


THE CHEM-JET SYSTEM 
STOPS DUST AT THE SOURCE 


With Chem-Jet dust control, the dust problem 
never gets off the ground—literally. Chem-Jet sup- 
presses dust before it becomes airborne. A thin veil 
of specially treated, surface-active moisture applied 
at the dust-producing area stops even sub-micron 
sized particles. 

Indoors or out .. . wherever bulk materials 
processing creates dust, a job-engineered Chem-Jet 
System can control it—at a surprisingly low cost. 

Bulletin CJ-1 explains how an inexpen- 
sive Chem-Jet System can be designed 
around existing plant facilities to give 


you dust-free operation. A copy is 
yours for the asking. 


Johnson 6 March 


DUST CONTROL ENGINEERS 


1724 Chestnut Street, Philadelphia 3, Pa. 


CANADIAN REPRESENTATIVES: G. F. Sterne and Sons, Ltd., Brantford, Ontario 





to patent-conscious people, it js 
recognized that atomic energy re. 
ally is different. In the first place, 
it is a field in which the impetys 
obviously has come chiefly from 
the government, and the inven. 
tions that flow out of it ought not 
to be denied the public at large. 
Also, really basic inventions are 
still likely to be made in such a 
new and rapidly expanding field, 
and these could be used in a re. 
strictive and dominating manner, 
Nevertheless, it is recognized that 
even the possibility of compulsory 
licensing retards private invest- 
ment in research and development. 
Who would spend $2 million dol- 
lars only to have his competitor 
get a free ride? What board of di- 
rectors could justify that to their 
stockholders? The fact that re- 
search and development actually 
are proceeding under these con- 
ditions is a tribute to the faith of 
industry in governmental fairness; 
but there is reason to believe that 
we are going slower than we 
otherwise might. 

The difficulty here is that we 
are trying to keep atomic energy 
as a sort of public utility field, but 
it is one that is not yet near being 
ready for such a conservative ca- 
reer. We are trying to keep it a 
public and a private enterprise 
field at the same time. In short, we 
are trying to find a middle-of-the- 
road approach between gover'- 
ment ownership and private ente!- 
prise. That is not an easy task, but 
it is interesting. 


Inventions Under AEC Auspices 


Section 152 of the Atomic Ener- 
gy Act of 1954 originally was ir 
tended to take the place of the 
compulsory licensing p»ovisions 
mentioned above, but »omehow 
both “got into the Act Under 
this section, “Any inve tion % 
discovery, useful in the p: »duction 
or utilization of specia’ nuclea! 
material or atomic ener y, made 
or conceived under any -ontratt, 
subcontract, arrangemen oF other 
relationship with the Co: missi0, 
regardless of whether th contract 
or arrangement involve the & 
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On a 350-acre site in Aurora, Illinois, Caterpillar Tractor Co. is 
constructing a new plant for manufacturing track-type tractors 
and tractor shovels. To provide drainage for the area, 1910 lineal 
feet of Armco Corrugated Metal Drainage Structures have been 
installed. 

The Armco Structures helped simplify some of the engineering 
problems. For example, a drainage structure had to be placed 
under a railroad without interfering with traffic. They built a 
tunnel with Armco Liner Plates. 

In another area, a drainage structure had to be installed in a 
water-fijled ditch. Here, an Armco Mutt!1-PLATE® Structure was 
assemb'- on the bank in long sections and then skidded into 
place ir: the ditch. Sections were joined by bolting. 

In oi r locations, limited headroom was a problem. Armco 
Pipe-Ar. | Drainage Structures were installed here. 


* * * 


This is st another example of the many uses for the more than 
30Arm Construction Products for industrial, highway, railway 
and mu .cipal applications. All are of metal construction, easy 
to insta’ and supplied in a wide size range. Write for details, 
Armco ‘rainage & Metal Products, Inc., 5367 Curtis Street, 
Middle:- n, Ohio. Subsidiary of Armco Steel Corporation. In 
Canada ‘rite Guelph, Ontario. Export: The Armco Interna- 
tional ( poration. 


Aurora, Illinois 
Plant of 
Caterpillar Tractor Co. 


Buildings 
Concrete 
Graveled Areas 


Blacktop 


HM Armco Drainage 


Structures 


To provide drainage for this 
site of a new Caterpillar Trac- 
i Cola Comme) F-lalar-lae\elcele- Pm ial te 
eleven separate Armco Struc- 
tures were installed at loca- 
tions indicated on this map. 


The H. K. Ferguson Company 
Architects and Engineers 


J. C. O'Connor & Sons, Inc. 
Contractors 


New Industrial Plant Site 


Drained by 1910 feet of Armco Structures 


To provide drainage through a railroad fill, a twin 84-inch- 
diameter Armco Liner Plate Structure was tunnelled through. 


This Armco Mutti-PLate Pipe-Arch was assembled in sections 
on the bank of a water-filled ditch. It was skidded into 
position. ’ 


Armco Construction Products 





Here’s how the 


NATIONAL 


HYDRO-FILTER 


Works: 


Why it combines 
exceptional efficiency with 
welcome ease of maintenance 


1 Large dust particles are 
thrown out of the air stream as 
it changes direction upon enter- 
ing collector. This portion of the 
dust load is trapped by contact 
with the wet surfaces of the 
conical chamber. 


2 The air with its remaining 
dust load starts a torturous, de- 
flective path through the bed 
packed with glass spheres. Dust 
is impinged on wetted surfaces 
and flushed downward contin- 
uously. 


3 Air is converted to bubbles 
in pool of violently turbulent 
water and mist maintained 
above filter bed. Small dust 
particles are trapped in water 
droplets. 





4 Air approaches moisture 
eliminator bed through more 
mist and droplets. Moisture and 
micron dusts are entrained on 
surface of packing media and 
returned to the bottom of the 
collector. 


5 Clean air is exhausted to 
atmosphere. 


penditure of funds by the com. 
mission, shall be deemed to have 
been made or conceived by the 
Commission.” Unless the AEC 
waives this provision, the patent 
will be issued directly to the AEC 

This section appears merely ty 
restate conventional patent lav, 
except that it contains some ex. 
tremely scary words such as 
“arrangement” and ‘‘relation. 
ship.” Only Congress knows what 
they mean. The consensus is that 
this provision is wholly unneces. 
sary, if not worse. In fact this sec. 
tion has even been criticized by 
its own author. 


Awards and Royalties 


Inventions that are not per- 
mitted to be patented or those 
that are subjected to compulsory 
licenses, may be granted reason- 
able royalties or awards by the 
AEC, under the advice of a Pat- 
ent Compensation Board ap 
pointed by the AEC. The extent 
to which federally financed re- 
search was involved, the degree of 
novelty and utility, and the actual 
use of the invention are to be con- 
sidered by the AEC in determin- 
ing what royalty or award is 
reasonable. 


Prior Art 


By far the most peculiar pro- 





' CAN BE EQUIPPED 
i WITH AUTOMATIC 
CONTINUOUS 
WATER TO SEWER 
SUPPLY SLUDGE ESECTOR 


vision of the Atomic Energy Act 
of 1954, insofar as patents are con- 
cerned, is Section 155: “In connec- 
tion with applications for patents 
covered by this Chapter, the fact 
that the invention or discovery 
was known or used before shall 
be a bar to the patenting of such 
invention or discovery even 
though such prior knowledge 
use was under secrecy within the 
atomic energy program of the 
United States.” This innovation m 
the patent system has been heart 
ily condemned by the forn.er Com 
missioner of Patents. No: nally, if 
you keep an invention a s«-ret, and 
someone else subsequent! invents 
it independently, you a:> out of 
luck, but the rule h«s been 
changed in the atomic ene ‘3Y field. 
There is no need for inv :lidating 





Air, water and glass spheres do the work in Hydro-Filter. There 
are no moving parts in the collection area—nothing to “‘load up” 
—no “‘dead”’ areas or “‘critical’’ water levels to maintain. The 
relatively simple design permits economical use of special ma- 
terials of construction. A complete continual flushing of all 
interior surfaces insures its self-cleaning action. 

The Hydro-Filter is designed to maintain constant high level 
efficiency over wide variations in volume of air and dust loads. 
It is easy to operate and understand. Its simplicity of design 
has proven ease of maintenance unmatched by any equipment 
for similar use. Write for literature on the National Hydro- 
Filter today. 


National Dust Collector Corp. 


606 Machinery Hall Building * Chicago 6, Illinois 
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for your new plant — in B&O’s Land of Big Opportunity. 
Follow the lead of ‘‘standout’’ industries, Plan with a B&O man! 


PHONE OR WRITE: 


T. G. GORDON, Industrial Agent GG. E. FERENCE, Ind. Development Agft. A. C. TODD, Industrial Agent 
BALTIMORE 1—LExington 9-0400 NEW YORK 4—Digby 4-1600 CINCINNATI 2—DUnbar 1-2900 


FIELDING H. LEWIS, Industrial Agent W. E. OLIVER, Industrial Agent 
PITTSBURGH 22—COurt 1-6220 CHICAGO 7—WaAbash 2-2211 


PekrTin ORE- &@ OKHTG RAttrR OAs 
Constantly doing things—better ! 
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buildings 
efficiently 
ventilated by 


.-- the original 
continuous 
roof ventilator 


Heat Valve is designed for maximum capacity with least possible 
friction in all its throat sizes — 4” to 42” — ten in all. Its contour 
invites assistance from outside air currents to pull unwanted heat, 
smoke and fumes out of the building. Made in ten-foot lengths as 
standard, Heat Valve is adaptable to any need — from single sec- 
tions spotted where most needed, to continuous runs the length 
of the roof. 


Any roof style — peak, slope, flat, saw-tooth — accommodates 
Swartwout Heat Valve. Ventilator is always weatherproof. Adjust- 
able damper controlled by several optional methods, any position 
from tight closed to wide open. 

You can provide practically any area of roof opening desired with 
this efficient gravity ventilation, at economical cost. Thousands of 
miles of Heat Valve used on many types of buildings since its in- 
troduction by Swartwout in 1934... Write for fully illustrated 
Bulletin HV-P. 


The Swartwout Company 


18511 Euclid Avenue Cleveland 12, Ohio 
Representatives in all principal cities 


ALSO AUTRONIC PROCESS 








a patent on such grounds although 
it may be reasonable to give the 
government a free license. 


Summary 


While we have not considered 
each section of the 1954 Atomic 
Energy Act relating to patents 
point by point, it is clear that there 
is considerable room for improve- 
ment. Thus, Casper W. Ooms, for- 
mer Commissioner of Patents, has 
made™.the following recommen- 
dations in this connection: 

{| Section 151A. Military utiliza- 
tion, and reporting: satisfactory. 

{| Section 152. Commission Auspi- 
ces: should be eliminated. 

{| Section 153. Compulsory licens- 
ing: could be greatly simplified. 

{| Section 154. No injunctions a- 
gainst licensees under compul- 
sory licensing: unnecessary. 

{| Section 155. Prior art: contrary 
to the present patent system and 
entirely unnecessary. 

f Section 156. Licenses by AEC: 
satisfactory. 

{ Section 157. Awards and royal- 
ties: satisfactory. 

{ Section 158. Monopolistic use of 
patents: unnecessary. 

{Sections 159 and 160: These are 
not important. “ 


ARTICLE REPRINTS 


For free copies of reprints listed 
below, write on company lefter- 
head to Reader Service Dept. 


CONSULTING ENGINEER 
217 Wayne St., St. Joseph, Mich. 


"New Directions in Warehouse D»sign” 


"“Transportation—Can We Solve ‘ts 
Problems?" 


"New Ideas in Dredging” 

“A More Logical Fee Formula" 

"Guide to Arctic Water Works 7. »rmology” 
“Dealing With the World Bank" 

"Federal Highway Legislation’ 


"Surveying With Plane and Car © 
1 Canal” 


“Engineer De Lesseps and the ‘ 


“More Money for Private Enterp Abroad 
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All Pumps, Convectors and DUNHAMYBUSH 
Steam Spectalties by 


HOSPITAL FOR CHILDREN 
IN ST. LOUIS 


HARRY F. WILSON MAGUOLO & QUICK NATKIN & COMPANY 
St. Louis, Missouri St. Louis, Missouri St. Louis, Missouri 
Consulting Engineer Architect lalYehilare Mm Qo laligelacels 


PUMPS 
by Dunham-Bush 
VRD65 Duplex Vacuum Pump 
VRDA15 Duplex Vacuum Pump ee 
eee at n 
(tei tastes Guetesening dene Every day ... Dunham-Bush “one source—one 
CH3030 Duplex Condensation Pump 


ibility”... makes more sense to more 
CH5030 Duplex Condensation Pump responsibility eS SESeS Seee oS ie 


CONVECTORS people who specify and install heating equipment. 


by Dunham-Bush 

Type 'S’ Sloping Top Wall Cabinet 
Convectors 

Type 'R’ Recessed Cabinet Convectors 

Type ‘TOI!’ Special Panel Convectors 


At the Cardinal Glennon Memorial Hospital for 
Children in St. Louis, for example, you’ll find 


all pumps, all specialties, a/l convectors are by 


TEAM SPECIALTIES 
by Dunham-Bush Dunham-Bush. 


‘1E’ Radiator traps . . : 
Float and Thermostatic Traps and Let Dunham-Bush assist you in your heating plans. 


Strainers. 


: Multi-Speed UNIT HEATERS 
by Dunham-Bush. 


‘ica Looks to DUNHAM/BUSH for Modern Heating 


DUNHAM-BUSH, INC. 


WEST HARTFORD 10, CONNECTICUT, U.S.A, 
SALES OFFICES LOCATED IN PRINCIPAL CITIES 


Write for details of our complete heating line. 
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SORENESS SERRE 
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How panel works. Comfort zones are displayed 
on floor plans, as photo above shows. Each zone 
has its own adjustment knob, which changes 
the control point of the thermostat located in 
the zone; each zone also has its own tempera- 
ture check button. Pressing button causes the 





temperature to be indicated on the precision 
instrument beneath the clock. Operating con- 
trols for the basic heating and air conditioning 
system are located to right of indicator. Alarm 
directly beneath clock warns against danger of 
coil freeze-up by sound and flashing light. 


Control leadership through advanced engineering-research 


Outside Air Temp, 

Alarm Silencer 
Boiler Discharge Temp, 
= Compressor—On List 
Return Water Temp. 
r= Chilled Water Temp. 
= ( On—Off Switch 
x Boiler #1 
. Temp. Selector 


On—Off Switch 
‘- Boiler #2 
jee ( Temp. Selector 
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For heating and cooling 


Automation 


through Centralization- 


with Honeywell 


hin YOUR clients in 
mind, consider the 
Honeywell Supervisory 
DataCenter in the new 
Wieboldt store, Harlem- 
Irving Plaza shopping 
center, Norridge, Illinois. 
't’s a good example of how the DataCenter makes 
it casy for the store manager or the maintenance super- 
incendent to understand and effectively operate the 
a.° conditioning system. Controls that were before 
‘tered throughout a building are now centralized 
| made easy to understand and operate—bringing 
: benefits of automation of heating and cooling to 
it clients. 
. “rom this one location near the 4th floor penthouse, 
tc manager can read and correct immediately tem- 
p<ratures in any of the building’s 13 comfort zones. 
“urthermore, operation of the entire hot and chilled 
W-ter system can be checked, at the panel, any hour 
o: che day or night. An easily-read Honeywell instru- 


* Trademark 
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Supervisory DataCenter 







Architect: Barancik, Conte & Associates. 
Engineer: R. J. Abramson & J. M. Klipp. 
General Contractor: B-W Construction Co. 

Air Conditioning Contractor: Refrigeration Systems Inc. 


For news about other major Honeywell | 


contributions to indoor climate, turn the page... ——> 


ment indicates all temperature 
readings—including boiler dis- 
charge and return, chilled water 
discharge and outside air. 

And with your clients in mind 
what does this add up to? 
Greater operating efficiency 
with less personnel time and without specialized man- 
power... longer equipment life . . . operational sav- 
ings that liquidate cost . . . attractive display of your 
engineering design... and above all, a more com- 
fortable store. 

More than 100 of these installations are now in 
operation throughout the country. All components 
of the DataCenter are manufactured by Honeywell. 
And only Honeywell manufactures pneumatic, electric 
and electronic controls and instruments. 

For further information about the DataCenter and 
other Honeywell control concepts, call your local 
Honeywell office. Or write to Minneapolis-Honeywell, 
Dept. CO-8-177, Minneapolis 8, Minnesota. 

























said dirt cheap? 


Save your client clean-up money 


Help him cut lost man hours 


New Honeywell Electronic Air Cleaner removes 


6 times more costly dirt than mechanical filters* 


YY ges SOILING of your client’s work surfaces, walls, 
fixtures and merchandise is done by air-borne 
particles less than 1/25,000 of an inch in size. 

Particles much smaller than these—including the 
bacteria and viruses that cause many respiratory ills— 
can be removed by Honeywell’s new Electronic Air 
Cleaner. 

It is an impossible job for the mechanical type filter 
to remove oil smoke, fumes, tobacco smoke and much 
of the dust and fly ash that fall into this microscopic 
class of contaminants. And these are the ones with the 
greatest staining power. 

The new Honeywell Air Cleaner’s wide range of pro- 
tection offers a scientific way to cut the high costs of 
cleaning, soiled merchandise, mechanical failures and 
absenteeism by trapping air-borne dirt before it has a 
chance to steal your client’s profits. 

Whatever business he’s in, he will find the many 
advantages of a Honeywell Electronic Air Cleaner more 
than pay for its installation. For details call your local 
Honeywell office or write Minneapolis-Honeywell, 
Dept CO-8-177, Minneapolis 8, Minnesota. 


* According to the National Bureau of Standards tests, 
electronic air cleaners remove at least 90% of the 

dirt particles causing the greatest staining, while 
ordinary mechanical filters remove only about 15%. 


Honeywell Electronic 
Air Cleaner 


To aid the engineer—Honeywell makes a com» lete 
range of Electronic Air Cleaners for any type ©! aif 
conditioning or ventilating system. Number of «ells 
is determined by amount of air handled by the sys- 
tem. Module construction makes installing and s~:vic- 
ing easy. Sales and service aid available ir 112 
Honeywell offices across the nation. 


Honeywel) 
Fiat or Cort ls 
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Use the Honeywell unit 
ventilator team 


3 controls designed to work together for one purpose only—better unit ventilator performance 


10907 Air Stream Thermostat. Fits 
any ventilator end compartment, has 
fast response and fewer moving parts. 
Exclusive snubber action gives un- 
equalled stability. Thus, when occu- 
pancy in room reduces the heating 
load or when fresh air controlling is 
called for, the L0907, working with the room thermostat, 
resets the air temperature delivered by the unit ventilator 
to exactly balance heating or cooling demands of the room. 


V0512A Valve. Gives balanced 

modulation of steam flow. High 

temperature rolling diaphragm 

combined with low-friction Teflon 

cone packing gives improved 

modulation, eliminates jerky step- 
by-step action and gives smooth positioning. Slightest 
signal from the thermostat will reposition the valve. Exclu- 
sive ‘‘equal percentage’ valve plug means one valve gives 
small valve performance on Jight loads and large valve 
capacities on heavy loads. On light loads a change in valve 
position produces a slight change in heat delivered—at 
heavy loads the same change in position produces a very 
sizeable change in heat delivered. 


M0516 Damper Motor. Rolling 
diaphragm here reduces friction and, 
as a result, gives more precise posi- 
tioning. Diaphragm prevents stick- 
ing, thus adds to modulated action 
of the Honeywell control team. Very 
small, compact unit fits any unit 
ventilator, yet is amply powered to move the damper. 


And 1 thermostat that has no equal 


Honeywell Pneumatic Round— 
T0910A. Low mass bi-metal gives 
fast response to temperature 
changes. Force-balance feed- 
back principle gives linear response 
of the control air pressure to 
changes in room temperature under 
all conditions. Thus, proportionate amounts of heat are 
delivered into the room—in balance with change in the 
thermostat. Modern in design and appearance, it is easy 
to calibrate and adjust. Equipped with plug-in gage con- 
nection for ease of calibration. Cémes in many models, 
including day-night fan cycle control. 


Honeywell’s unit ventilator control team eliminates hot and cold blasts, 
gives even, modulated air flow 


S pes Honeywell control team of room thermostat, 
air stream thermostat, valve and damper motor 
xclusively developed for unit ventilators, levels out 
he peaks and valleys of heat and cold, troubles all 
‘00 familiar in the nation’s schools. 

What’s more, the air temperature delivered by the 
ventilator changes only as a result of a change in 
oom temperature. Cycles of hot to cold are sensed 


by the air stream thermostat and corrected before 
they start. 

Honeywell unit ventilator controls are backed by 
a service organization that is immediately available, 
in 112 offices, nation-wide. 

For full information, call your local Honeywell 
office. Or write Minneapolis-Honeywell, Dept. 
CO-8-177, Minneapolis 8, Minnesota. 


yy Honeywell gives you 
al, — ti i Jectri . © 
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ONLY A FEW YEARS AGO, consulting engineers, 
if they thought about it at all, looked 
upon a public relations program as 
something that might be useful to in- 
dustrial firms but was not of any practical value to 
the profession. 

This opinion has gradually turned to one of belief 
in the value of public relations, but there remains 
a persistence in the opinion that it is an impractical 
project for most consulting engineers. R 

On the West Coast, the larger engineering firms 
were the first to recognize the value of a well-planned 
public relations program, with a member of the staff 
assigned to the supervision of this activity. This often 
involved the employment of a public relations firm 
to carry out the program. More recently some of the 
smaller firms have seen the value of a sound public 
relations program and have added trained public re- 
lations personnel to their staffs or have employed 
professional public relations counsel. 


Cp edluaine, 


Firm Brochures 


Thumbing through the literature of several West 
Coast consulting engineering firms shows how inter- 
esting and informative this phase of public relations 
can be. As one example, M. A. Nishkian and Co., 
consulting engineers, of Long Beach, Calif., employs 
a public relations firm, and this company handles all 
publicity releases to newspapers and the technical 
press. They have published a very attractive and 
carefully prepared brochure describing and illustrat- 
ing Nishkian’s engineering activities, with photo- 
graphs of the staff and brief sketches of the education 
and experience of the principals of the firm. 

Sandberg-Serrell Corporation, Pasadena, Calif., 
has issued a very complete brochure giving a history 
of the company and listing all its major engineering 
accomplishments. It also has prepared illustrated 
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pamphlets about some of the company’s unusual ac- 
tivities, such as the Southern California Cooperative 
Wind Tunnel designed for five aircraft companies and 
the California Institute of Technology. One of the 
most elaborate brochures has been prepared for 
Daniel, Mann, Johnson and Mendenhall, architects 
and engineers, of Los Angeles, Calif. The brochure 
is in a loose-leaf binder, indexed by sections so that it 
can be expanded to include future activities. 

Dudley Deane and Associates, consulting engi- 
neers of San Francisco recently announced they had 
employed a public relations representative. 

Here on the West Coast, the feeling is growing 
that no matter what the size of the engineering firm, 
some one should be delegated the responsibility of 
implementing a public relations program. The one 
in charge should sit in on policy-making decisions. 
But public relations is not a one-man job. Everyone in 
a firm is responsible for good public relations. En- 
ployees should be the first to know about new engi 
neering projects and their importance to the firm. En- 
ployees should act as good will ambassadors and take 
pride in their part in a project. 

As part of the public relations program, West Coast 
firms also are finding that some social activities, such 
as company parties, should be held to celebrate im- 
portant achievements and anniversaries and ‘o instill 
team feeling. These occasions offer an oppor‘ unity t? 
get better acquainted with clients, archit«cts, and 
contractors who participate in engineering projects. 
An example of the public relations value : special 
demonstrations was given at the laying of 7-mile 
steel pipe ocean outfall sewer line for the C: 7 of Los 
Angeles, in May of this year. Hyperion Eng :¢ers (a 
joint engineering venture by Holmes and Narvér, 
Inc.; Daniel, Mann, Johnson and Menden Il; and 
Koebig amd Koebig, Inc.) and the contract. © staged 
a big public demonstration of the welding 2° + laying 
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of the 22-in. pipeline by special 
barge. A brochure was distributed 
describing the unique methods 
employed. 


Professional Recognition 


Dr. Eric J. Weiss of SCORE, an 
affiliate of Northwest Public Rela- 
tions Consultants, in his survey 
for the Consulting Engineers As- 
sociation of Oregon (May p 112, 
June p 88) reported that the basic 
problem is the gaining of profes- 


sional recognition by the public. 
There is still, it seems, a belief 
among a certain segment of the 
public that a consulting engineer’s 
service represents additional cost 
which should be avoided if it can 
be obtained “free” from suppliers. 
Clients should realize that the 
manufacturer must be compensat- 
ed for this so-called “free” service 
by adding to overhead involved in 
the sale of the equipment. As one 
structural consulting engineer in 





distinctive.. 


reliable... 


DYN FA 


ELECTRIC 
WATER 


COOLERS! 


Add beauty and convenience 
to your interior plan! Specify 


the San Francisco area put it, “Th. 
cost for engineering saves th 
client a very substantial sum in the 
over-all cost of the structure, 
which is better designed for pre. 
ent needs and future expansion,” 
This is the type of information tha 
should be constantly brought t 
the attention of the public (pros. 
pective clients) to correct the er. 
roneous impressions prevailing jn 
some quarters that engineering 
services represent frosting on the 
cake the cost of which can be pass- 
ed on to the suppliers. 

There is much that can be done 
by the consulting engineer associa- 
tions to improve public relations, 
and some of them have taken steps 
in this direction, but basically the 
problem of education is still one 
which will have to be carried out 
by the profession as individuals, 
partnerships, and_ corporations. 
The time may come when the con- 
sulting engineering associations 
will take a more active part in 
public relations work, but at pres- 
ent sufficient funds are not avail- 


HAWS Coolers— designed in 
smooth, functional lines that 
complement today’s architec- 
ture—with custom-styled cab- 
inets, lifetime stainless steel 
tops, chrome trim. They are 
ideal for school, office, restau- 
rant or cafeteria, commercial, 
industrial and institutional 
application. 


able in most states to implement a 
really effective public relations 
program. However, the California 
Association of Consulting Engi- 
neers has published an excellent 
brochure explaining the function 
of the consulting engineer, and 
this has received wide circulation 
not only on the West Coast but 
throughout the nation. 


Legislation 


The 1957 session of the Califor- 
nia State Legislature passed Sen- 
ate Bill 389, amending the Me 
chanic’s Lien Law. This amend- 
ment incorporates into the law 4 
provision that registered profes- 
sional engineers and licensed land 
surveyors shall have the «.me lien 
rights as architects, m~terial- 
men, and contractors. Thi jill cor- 
rects an inequality in the ‘atus of 
the professional enginee: ‘2 Cali- 
fornia. Consulting eng: °ers ™ 
other states might well  k su 
ilar rights in collecting f' *- 

Another California Bi which 
failed to pass reveals the eed for 
watchfulness. Senate Bi! 266 fail- 


No complex planning is necessary! HAWS Electric Water 
Coolers merely require an electric outlet, water source and 
drain. There are many models for many needs... bubbler fau- 
cets, bottle cooler types, fill-glass faucets...all with HAWS 
complete sanitation features. 


HAWS also features complete lines of drinking fountains and 
Emergency Eye-Wash Fountains...also KRAMER Flush Valves 
for every make plumbing fixture that requires an automatic 
closing valve. 














For full information and specifications, 
see the HAWS Catalog. Write today! 
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con- It’s been a decade since Jenn-Air charted 
| oe University of Wichita Field House, Wichita, K , wh ae i i 

tions tel Jenn-Air Exhausters were used. sine wat ee o the power exhauster pion 
t in a% Architect: Lorenz Schmidt, McVay & Peddie, Wichita; 5g: by introducing spun aluminum exhausters 
it. vss Mechanical Engineer: Oakle P. Bullock, Wichita. - ¢ with low contour design. This year marks 
, rate the 10th anniversary of low contour spun 


wel “2 - . aluminum roof and wall exhausters. As the 
mi ; Sg creator of low contour design, Jenn-Air 
: naturally leads the field in experience. 


Here’s how Oakle P. Bullock, consulting 
engineer, views Jenn-Air’s contribution to 
the industry: ‘“‘When Jenn-Air introduced 
this fan on the market it solved a big prob- 
lem of the Architects and Engineers. Before 
that time we were using a very unsightly 
type installation and welcomed Jenn-Air 
Exhausters.”’ 


Jenn-Air still is ‘‘on the move.’”’ Company 
stability is reinforced with engineering im- 
agination—or ‘‘Visioneering’’—to preserve 
Jenn-Air’s reputation for always being First 
with the Finest. FIRST with low contour 
design and spun aluminum construction 
... and now, FIRST with stainless steel 
U-spring vibration isolators which show 
44% less vibration transmission than 
rubber or neoprene. 


JENN-AIR PRODUCTS COMPANY, INC. 


1102 Stadium Drive e Indianapolis 7, Indiana 


Jenn-Air Wall Exhaust hitect 
ally-sculptured button design, spots 
ventilation control. 





Jenn-Air Quiet-Tested Roof Exhauster, 
with U-Spring Cushion Suspension 
Mounting. Note low contour design. 
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YOUR PLANT 


important Safety Features 


*& FIRE PROOF SLIP PROOF 
* MAXIMUM STRENGTH 
* MINIMUM WEIGHT 


important Economy Features 
* All one piece, not welded, riveted or expanded 


%* Open space in excess of 55% of area for easy 
access of light and air 


* No extra supports necessary—channels are integral 
part of the material. * Self cleaning 


* Cut and installed like lumber by your own maintenance force. * Low in 
original cost. * For balconies, no secondary sprinkler heads needed 


Ideal for work platforms, stair and ladder steps, flooring, bal- 
conies, catwalks, machinery guards, fire escapes and for original 
equipment safety treads. 


GOLD NUGGET C427 


The QUALITY GRATING for 
Heavy Duty “oo 


* 3%” projection weld nugget for 
greater rigidity and strength 


* Vertical alignment of the main 
load bar assured 


* All bars are load carrying bars 
including secondary bars 


* Anti-skid pattern 


PROJECTION WELD 
Each secondary load bar 
(A), as projected welded 
to the primary load bar 
(B) has a shear strength of 5,000 pounds per 
weld. There are 28 such projection welds to a 
square foot of grating. This means that GOLD 
NUGGET Welded Grating can sustain greater 
shock loads than other gratings. 


For the complete details of these revolutionary new gratings, 


write for new catalogs today. Distributors in all principal cities. 
Consult the yellow pages in your phone book under “GRATING”. 
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ed to get out of committee, but 
would have amended the Caj. 
fornia Field Act to make it possibk 
for a person other than a certifjej 
architect or structural engineer 1) 
design a public school building 
Another bill, S B 2163, provide 
for licensing of “Building Desig. 
ers.” It was referred to an Interin 
Committee for study. A companion 
bill A B 647, which died in commit. 
tee, would license “building de. 
signers” as a separate occupation, 
Building designing was defined as 
“preparing designing plans and 
specifications and supervising ex- 
ecution and construction of build- 
ing projects limited to two stories 
and a basement in height, either 
independently of or in association 
with or under the direction of a 
registered civil engineer as may 
be required.” 


ASME-CEAC Meeting 


Recognition of the special prob- 
lems of the consulting engineer 
was emphasized in the program of 
the American Society of Mechan- 
ical Engineers, semiannual meet- 
ing in San Francisco, June 9-14. A 
panel discussion on “Consulting 
Engineering as Practiced in the 
West” was held on June 13, under 
the auspices of the Consulting 
Engineers Association of Califor- 
nia and the ASME Professional 
Practice Committee. The session 
and speakers covered such inter- 
esting subjects as: “Consulting 
Engineering Fee Arrangements,’ 
by Ralph Westcott, president, Hol- 
laday and Westcott, Los Angeles, 
Calif.; “Improving the Engineers 
Status i in Consulting Engineering,” 
by J. Donald Kroeker, ©wner, J: 
Donald Kroeker and Associates, 
Portland, Ore.; “Procur:ment of 
Consulting Engineering *ervices, 
by H. W. Christensen, « vector of 
purchases, Columbia Genevé 
Steel, San Francisco, Cal; “Legal 
Aspects of Consulting Er zineeriné 
Contracts,” by Sam Ka *l, attor 
ney, San Francisco, C: ‘if. and | 
“Relations Between Eng ers and 
Architects,” by A. L. Bu>aaccorst 
partner, Buonaccorsi ar ae’ 
San Francisco, Calif. 
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ae For nearly 50 years boiler plants in low and medium pressure ranges have been 
1g de. saving maintenance time and down-time thanks to dependable, trouble-free blow- 
ation, down service from Yarway Seatless Blow-Off Valves. 

ned as The reason is simple. One of the commonest sources of blow-off valve trouble is 
S and eliminated. There is no seat to score, wear, clog or leak. 

18 ex: Over 16,000 plants depend on YARWAY SEATLESS. 
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‘arway Seatless Blow-Off Valves feature the famous 
anced, sliding, hollow plunger design that permits 
ee and easy operation—full, unobstructed flow. Cut- 
ay picture shows Type B angle valve with plunger in 
en position. Plunger, glands and packing rings also 
Jwn Separately. Yarway Seatless Valves are available 

angle and straightway types, in four tandem 
‘mbinations, 
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EGYPT’S TAX COLLECTORS, LIKE OURS TODAY, WERE ADEPT AT MATHEMATICS BEYOND MOST MEN. 


Applied Mathematics in Ancient Egypt 


EDWIN BROWN ALLEN, Head of the Department of Mathematics 


Rensselaer Polytechnic Institute 


THE INVENTION of mathematics in Egypt is at- 
tributed to the god Thoth, the ibis- 
headed god. It is likely that Thoth 
was a lunar deity, perhaps connected 
with an Egyptian system of chronology, for the early 
Egyptians were an agricultural people, and men of 
the fields often construct a chronological system 
based on observations of the moon. Thoth, however, 
had many roles. He became an important figure in 
the legend of Isis and Osiris. He was considered the 
founder of social order and sacred ritual; the inven- 
tor of writing, language, and literature; a creator; 
a god skilled in magic; a judge of the dead. Natural- 
ly, he had many names and appellations. Those il- 
lustrating his close connection with mathematics, 
while not too early in point of time, are typified 
by the phrases “he who knows reckoning” and “the 
reckoner.” 

A study of primitive culture indicates that as 
soon as man began to advance on the road to civiliza- 
tion, he required a means of counting. Although 
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some peoples have had only a very limited counting 
process, any approach to civilization has demanded 
an increasingly comprehensive number system. It 
is no surprise, therefore, to discover that the early 
Egyptians had developed a fairly complete system 
of numbers and a means for writing them. hey did 
not succeed in inventing a positional notation such 
as is used today — that was not to come for many 
centuries, being invented by the Hindus and trans 
mitted by the Arabs. The Egyptian numbe~ system 
had separate signs for the numerals 1, 10, 0, 1000 

.. and they were combined by additio™ just 4& 
are Roman numerals. 

The Egyptians used fractions but, exce ‘ for %; 
and possibly 34, they understood only tho 2 with 
unit numerator, such as %, 4, %4, %... / fraction 
usually was written by placing a symbol | fore the 
numeral for the whole number. 

Another method for writing fractions 
by the Egyptians when measuring corn. ‘his 4 
pears to be a very primitive type of frac °n made 


as used 
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by halving. The symbols were derived from an 
ancient myth wherein it was stated that the left eye 
of the sun-god Horus was torn to pieces by the evil 
god Seth. The god Thoth later joined the parts of 
the eye together and restored it to Horus. The eye 
was divided into parts, and symbols derived from 
the shapes of these parts served to indicate the frac- 
tions. It will be noted that the sum of these fractions 
(6+%+%++ 1/16 + 1/32 + 1/64 = 63/64) is 
only 63/64. Perhaps Thoth, by his magic, supplied 
the missing 1/64 of the measure of corn, or perhaps 
this was the seller’s secret. 


The Egyptian Scripts 


The most familiar kind of Egyptian writing and, 
indeed, the one that probably first comes to mind 
when Egyptian writing is mentioned, is the hiero- 
glyphic script. To express ideas it makes use of pic- 
tures of various living creatures and their parts, 
objects of nature, plant life, and articles in common 
use. In later times it was used largely in sacred 
writings cut on the walls of temples and tombs. 

Another type of script is called hieratic (sacred) 
because it was the usual script employed by the 
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priests. It was merely the hieroglyphic script as 
rounded when written with a reed pen on papyrus. 

A third script is the demotic (popular) script, 
and it is a rapidly written hieratic in which the 
original forms of the hieroglyphic have almost dis- 
appeared. In Roman times, this was the Egyptian 
script ordinarily used. 

During the third century of the Christian era, a 
new script called Coptic was devised. This used the 
24 letters of the Greek alphabet plus seven addition- 
al letters formed from demotic characters. This 
script was much easier to read than those previously 
used, but its importations from the Greek language 
greatly modified the ancient language with respect 
to vocabulary and word order. 


Ancient Egyptian Mathematical Texts 


The main source of knowledge about ancient 
Egyptian mathematics is the Rhind mathematical 
papyrus. It was written in hieratic about 1650 B.C. 
and it claimed to be derived from older writings of 
approximately 1800 B.C. It is a fairly well arranged 
work containing a multiplication table involving 
both integers and fractions, and 84 problems in- 
cluding exercises in volumes of simple solids and 
containers, geometry of plane figures, height and 
slope of pyramids, and miscellaneous examples con- 
cerning numbers. 

The next most important mathematical text is the 
Moscow mathematical papyrus, written in hieratic 
about 1850 B.C. It contains 25 problems dealing 
with volumes, area, and the exchange of bread for 
beer. It has no orderly arrangement; problems of 
the same type are not even grouped together. 

There are several other mathematical writings of 
less importance, such as (1) the Akhmim wooden 
tablets in hieratic (c. 2000 B.C.), (2) the Kahun 
papyri in hieratic (c. 1850 B.C.), (3) the Thebes 
papyri in hieratic (c. 1850 B.C.), (4) a leather roll 
at the British Museum in hieratic (c. 1650 B.C.), 
(5) the Berlin papyri 9784 and 9785 in hieratic (c. 
1465 B.C.), and (6) a papyrus containing a table of 
fractions in demotic (c. A.D. 140). 

It will be noted that none of these texts go back 
to the very earliest period of Egyptian civilization. 
Nevertheless, there is some evidence of earlier 
Egyptian mathematics. In Dynasty I (c. 3200 B.C.), 
a number system with which one could count up to 
a million seems to have been developed. There is 
evidence from a tomb of Dynasty IV (c. 2680 - 2565 
B.C.) of land measurements similar to those found 
in the Rhind papyrus and, also, of the correct calcu- 
lation of the area of a triangle. This slight informa- 
tion does not establish the nature of early Egyptian 
mathematics but merely ‘indicates early knowledge 
of some of the facts contained in the texts. 

It is clear from mathematical texts that the Egyp- 
tians could perform the operations of addition, sub- 
traction, multiplication, and division, with both in- 
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tegers and fractions. They could also square num- 
bers, extract the square root, and use proportion. 
They could solve equations of the first and second 
degree in one unknown. They worked with arith- 
metic and geometric progressions. They knew how 
to find the area of a rectangle, of a triangle, and of a 
circle, using a very good approximation of the value 
of x. They were able to determine the volume of a 
parallelepiped, of a cylinder, and of a truncated 
pyramid, and they could determine the amount of 
corn in a bin or the quantity of stone needed for a 
wall or for a pyramid. 

The statement of these results in the texts have 
led people to conclude that Egyptian mathematics 
was entirely practical, and it is true that there are 
very few evidences of abstract mathematics, of gen- 
eral rules, or of explicit statement of a general for- 
mula. This abstract thinking had to await the philo- 
sophical mind of the Greek. The Egyptian could 
measure a particular triangular field, but he could 
not comprehend the idea of “any triangle.” 


The Mathematics of Taxation 


One of the most widespread applications of mathe- 
matics is in the calculation of wealth and the com- 
putation of taxes. The ancient Egyptians were 
thoroughly familiar with this form of applied mathe- 
matics. As early as the period of the Old Kingdom 
(c. 2680 - 2258 B.C.) the country was well organized 
for collection of taxes. Taxes were paid in kind. This 
meant that a census had to be made of farm animals, 
and this was done every two years. Agriculture de- 
pended on the inundation by the Nile, and as this 
varied from year to year, so did the tax assessment 
on agricultural products. Thus, officials were con- 
stantly forced to use mathematics for tax calcula- 
tions — a procedure extending on into Coptic times. 


Mathematics and Building 


Many of the most striking remains of the old 
Egyptian civilization are the temples and tombs. 
The construction of these buildings involved many 
difficult engineering problems, and mathematics was 
used to solve them. Unfortunately, many of the de- 
tails of design and construction are unknown, and 
it is only occasionally that a glimpse may be had of 
the methods used. 

The problems treated in the mathematics texts 
show that the Egyptians had a sufficient command 
of mathematics to compute the cubical contents and 
the batter of their buildings, together with the num- 
ber of stones required. To utilize this knowledge 
they needed certain mathematical tools to enable 
them to lay out the building, to orient it, to test a 
surface for its conformity to a plane, to construct 
right angles, and to lay out plans. 

It is fortunate that some of these instruments have 
been preserved even though they do not go back to 
the earliest times. From the time of Dynasty XI (c. 


2052 - 1991 B.C.) there is a mason’s cord and ree] — 
probably used for measuring in the manner shown 
in field-surveying on a tomb of the time of Tuth. 
moses IV (c. 1423-1410 B.C.). The founding of , 
temple was actually a religious ceremony in which 
the king and the goddess Seshat, no doubt repre. 
sented by the queen, used the measuring-cord to 
mark the dimensions of the temple on the ground, 

From the time of Dynasty XX (c. 1197 - 1085 
B.C.) there are a square, a level, and a plumb line 
found in a tomb at Thebes. It is supposed that the 
plumb line was used to lay out the batter of the faces 
of pyramids. It would have been possible to lay 
out a right angle by visual methods even before it 
was possible to construct an accurate mason’s 


square. 

Although most buildings were not oriented with 
much accuracy, the Great Pyramid was oriented 
very closely to the north. This probably was done 
by simple star observations. The testing for a plane 


surface probably was done with so-called “boning- 
rods,” a set of which, dating from the New Kingdom 
(c. 1570 - 1085 B.C.), are in the Cairo Museum. The 
use of these is illustrated in a scene in the tomb of 
Rekhmara at Thebes. 

There are some other interesting examples of the 
uses of mathematics. An architect’s diagram, in- 
scribed on a piece of limestone, was found at Saqqara 
and probably dates back to Dynasty III (c. 2780- 
2680 B.C.). It shows a curve with its horizontal span 
divided into five equal parts, probably one cubit 
each. Between vertical lines from these points of 
division are hieratic signs giving the vertical dis- 
tance from the horizontal up to the curve (the right 
end of the curve presumably intersects the hori- 
zontal). These horizontal and vertical distances re- 
semble very closely the abscissas and ordinates of 
analytic geometry. Another example occurs on the 
east wall of the Temple of Luxor (c. 1000 BC) 
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ANCIENT EGYPTIAN BRICKMAKING, AS SHOWN HERE, 
INDICATES A KNOWLEDGE OF APPLIED MATHEMATICS. 


where there is inscribed an ellipse, with lines indi- 
cating its method of construction. 


Chron logy and Astronomy 


One of the most notable accomplishments of 
Egyr‘ian civilization was the introduction of the 
first practical calendar. This calendar appears to 
have een used through all Egyptian history. Fur- 
ther, Ptolemy based the tables of his Almagest on 
Egypiian years, and even Copernicus (A.D. 1543) 
used ‘nese calculations. The Egyptian calendar con- 
sisted of 12 months of 30 days each, plus five addi- 
tional days at the end; no intercalation was used. 

The modern calendar depends on astronomical in- 
vestigations, and it is frequently thought that the 
Egyptians also formed their calendar in the same 
way, perhaps, by observing the heliacal rising of the 
bright star Sirius. It has been pointed out, however, 
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that the 365-day year could just as well have been 
obtained by noting the various times of the Nile 
inundation and averaging the length of time between 
them; in other words, the calendar could have been 
formed mathematically. As time elapsed, this 365- 
day calendar became inaccurate, and the new refer- 
ence could well have been the star Sirius instead 
of the Nile flood. Observations of Sirius or even of 
the seasons would inform the Egyptians that neither 
the sidereal nor the tropical year was 365 days but 
about 365% days. Apparently they knew this even 
though they adhered to the 365-day calendar. 

The ever-present waxing and waning of the moon 
furnishes another method of recording time. There 
are many references to a lunar calendar, especially 
in connection with religious ceremonies. In fact, 
the god Thoth previously was mentioned as probably 
a moon god, and his restoration of the eye of Horus 
is considered a possible reference to an eclipse. 
Unfortunately, there are no actual eclipse records 
to assist in relating Egyptian dates to those in our 
calendar. 

The gnomon was used to tell the hours during 
the day, and the water clock indicated hours at 
night. The gnomon was, perhaps, the prototype of 
the sundial. It had a vertical element which cast a 
shadow on a horizontal plane. It also could be used 
to determine the meridian. A water clock of 1400 
B.C. told the hours by water flowing out of a cylin- 
drical vessel. An improved water clock of 100 B.C. 
marked the hours by water dripping into a vessel 
from a reservoir. In these clocks, the hours were 
shown by the water level reaching a series of marks 
labeled with the hours. It might be pointed out 
that hours were considered to be the twelfth part 
of a day or of a night and so day hours and night 
hours varied in length over the year. The Egyptians 
took account of this fact. 

Temples and tombs probably were oriented by 
simple astronomy. This could be done by forming 
an artificial horizon and marking on it the place of 
rising and the place of setting of the same star. 
Bisection of the angle between these two points and 
the observer would give true north. The position 
could be checked by observing other stars. 

If the Egyptians observed Sirius and, for orienting 
buildings, other stars also, it is natural to believe 
that they noted star groups as well. That this was 
so is shown by several star representations occurring 
in temples and tombs and on coffins. Investigations 
have led to the belief that the Egyptians knew the 
star groups now called the Great Bear, Bootes, 
Cygnus, Cassiopeia, Orion, Draco, and others — 
and the planets Venus, Jupiter, Saturn, Mars, and 
possibly Mercury. 

The twelve signs of the zodiac did not appear in 
Egyptian astronomy until the Greek period. Instead, 
the Egyptians had a system of dekan stars (10-day 
stars) to divide the year. These dekans rose at cer- 
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tain hours of the night during the 36 periods of 10 
days which made up the year. Each 10-day period 
was marked by successive heliacal risings of a de- 
kan. They could be used, also, to determine the 
time of night, when the date was known. The dekans 
appear on coffins as early as 2000 B.C., and they 
have been traced back to about 2800 B.C. 


Navigation 


With such a waterway as the Nile, it would be 
expected that the Egyptians would be concerned 
with navigation. Boats were in early use “to trans- 
port the sun god,” and boats for transport are illus- 
trated at all stages of history. In spite of this, there 
do not appear to be any records of Egyptian methods 
of navigation. So long as the voyages were along the 
Nile or the coasts of the Mediterranean, no prob- 
lems of navigation were encountered. Such trips as 
Hatsheput’s trading expedition to Punt (Dynasty 
XVIII, c. 1570 - 1349 B.C.) or that of the official of 
Dynasty XXI (c. 1085-950 B.C.) who went to 
Lebanon for timber probably required some knowl- 
edge of navigation. Herodotus records that Necho II 
(c. 600 B.C.) sent an expedition to circumnavigate 
Africa, and it is likely that the Egyptians needed 
some method of navigation for this journey. It is 
possible that navigation was carried on by observing 
the stars, but this is not known. 


Mathematics and Art 


It may seem somewhat far-fetched to seek a use 
of mathematics in connection with statuary and 
paintings, but E. C. Kielland,:in her book Geometry 
in Egyptian Art, published in 1955, claims that there 
is an intimate relation. It has long been known that 
Egyptian wall figures often occurred with clearly 
marked lines and points. These have been thought 
to form the basis of a grid system, the spacing of 
which was connected with the proportions of the 
figure. This recent investigation by Kielland ad- 
vances the thesis that the mathematical proportion 
known as the Golden Section (division of a geometri- 
cal figure such that the smaller dimension is to the 
greater as the greater is to the whole) explains the 
proportions of figures in both statues and paintings. 
However, the mathematics texts in existence have 
no reference to the Golden Section, and there is no 
real evidence that the Egyptians knew it. To be sure, 
it was known to the Pythagoreans, and Pythagoras 
is supposed to have studied in Egypt, but this is not 
sufficient evidence that the Egyptian artists knew 
and used the Golden Section in their work. Only 
further investigation can determine whether this 
application of mathematics to art really existed. 


Mathematics as Related to Music 


The great musical compositions of the Western 
World actually are founded on the fact that musical 
pitch is measurable and that consonant musical notes 
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OSIRIS AND HIS COURT PRESIDE OVER THE COURT 
OF THE DEAD WHERE DEPARTED SOULS ARE WEIGHED. 


are produced, in general, when the lengths of the 
vibrating elements are in the ratio of small integers. 
These facts also were known to Pythagoras in the 
sixth century B.C. 

The diatonic scale of Western music may be 
formed by using the simple ratios of 1:2 and 1:3 
of vibrating elements starting with some note, say 
middle C. The ratio 1:2 gives the octave above mid- 
dle C. The ratio 1:3 gives the perfect fifth. Starting, 
then, with middle C, using the perfect fifth below 
and successively above until a tone is reached which 
contradicts a previous one, and writing all the tones 
within one octave, one arrives at the seven-note 
diatonic scale. 

Much is known from sculptures and paintings of 
Egyptian musical instruments, and archeologists 
have discovered some actual examples: In general, 
they are similar to those of other Eastern nations. 
It has been well established that such na*-ons em 
ployed a pentatonic scale consisting of f 2 notes 
corresponding to the five notes of the diat« ic scale 
when the two semitones from the third n° ‘> to the 
fourth and from the seventh to the octave e omit- 
ted. It might be supposed that the Egyptia cused a 
pentatonic scale, but evidence, until rece y, had 
been lacking. In a book, Musicologie Ph« «omaqué, 
published in 1956, H. Hickmann states - belief 
that certain early tomb scenes give hic slyphic 
evidence of such a scale by the positions o* '¢ a™m* 
and hands of the figures of individuals w ~ 47 mn 
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company with the performers. If this is true, then 
the Egyptians may be said to have applied their 
mathematics to music as did the Greeks at a later 
period in history. 







The Coptic Period 


The Egyptians always have had the reputation of 
being a very conservative people. This is well illus- 
trated by the burying of a copy of the Book of the 
Dead with a deceased person, even as late as the 
Roman period. This book kept intact many spells, 
charms, and beliefs from early times even though 
they were not a part of Roman period belief, and 
their significance often had been forgotten. 

The situation in mathematics is similar. A Coptic 
ostracon of about A.D. 550 contains part of a mul- 
tiplication table still involving only fractions with a 
unit numerator. The Akhmim papyrus, written in 
Greek and dating from about A.D. 750, starts with 
a multiplication table of fractions with unit nu- 
merators. It continues with a set of 50 problems in 
a somewhat orderly arrangement. The problems in- 
volve geometry and the ordinary arithmetical op- 
erations. Although it is evident that this manuscript 
is a descendant of the Rhind papyrus, it seems to 
contain no evidence of any problems purely mathe- 
matical. The problems concerned with pyramids also 
have disappeared. 

In a Coptic calculation manual of about A.D. 900 
are found multiplication tables where fractions 
with unit numerators still are used, as in the Rhind 
papyrus. The examples appear to be _ short-cut 
methods for solving problems in areas and for find- 
ing amounts in various measures and correspond- 
ing values in money. The spirit of the manual seems 
quite similar to that of earlier mathematical texts. 

In the applications of mathematics, there does not 
appear to have been much advance during succeed- 

































ing I’ yptian periods. Egyptian conservatism still 
retain d the ideas of earlier times even though 
Gree. science had become widely dispersed. How- 
ever, “rere has been found a Coptic ostracon record- 
val solar eclipse of March 10, 601, whereas, in 
earli: 





‘imes, there was not a single eclipse record. 





App! Mathematics 


Ne hat considerable material concerning Egyp- 
tian hematics has been presented, what conclu- 












sions n be drawn? It appears that the mathematics 
of Eg >t, while containing some evidence of prob- 
lems « an abstract nature, was largely practical and 
that | mathematical methods used persisted over 
along riod of time. 





Hoy much this applied mathematics touched the 
lives v: the ordinary people, it is difficult to say. 
Undou tedly, the tax collector, as in all ages, gave 
the people a very practical demonstration of applied 
mathematics. Also, the common people who toiled on 
the pyramids and public buildings must have felt 
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that applied mathematics touched their lives closely. 

As for the class of people whose activities are best 
known to us from the archeological remains of their 
civilization, it is certain that they were in close con- 
tact with applied mathematics in various forms. It 
appears that they could not escape this contact even 
after death, for a famous vignette of the Book of the 
Dead shows the heart of the deceased being weighed 
on a balance against the feather of truth, before 
Osiris and in the presence of a company of gods. 
Another page of the Book of the Dead, now in the 
British Museum, shows the Court of Death held in 
the Hall of Verities. This roll is illustrated on the op- 
posite page. It shows Osiris seated under a marquee, 
with a winged horus eye and the feather of truth 
suspended over his head. In back of him stands his 
wife, Isis, and his sister, Nephtys. 

The god Thoth, in his capacity of scribe of the gods, 
wrote down the result of the weighing. If the bal- 
ance was true, the deceased went to the Egyptian 
heaven where existence, and presumably mathe- 
matics, continued as on earth. If the balance went 
against the deceased, a monster called the “Eater of 
the Dead” devoured him, and he ceased to exist. 
Only by having his soul eaten could an Egyptian 
escape from contact with applied mathematics. 


Notable Achievement 


To anyone with the advantage of present knowl- 
edge, the mathematical attainments of the ancient 
Egyptians may seem small, but in their day those 
attainments were sufficient to meet the needs of one 
of the world’s great civilizations. This was a notable 
achievement, and even after the lapse of the long 
period of time since its original development, it still 
must evoke a sincere admiration for a truly great 
nation of antiquity. _— 
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ACCOMPLISHMENTS OF THE EGYPTIANS AS BUILDERS. 
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THE MONORAIL IS A POSSI- 
BLE SOLUTION TO ONE AS- 
PECT OF THE URBAN TRAFFIC 
PROBLEM. PHOTO SHOWS Ex- 
PERIMENTAL INSTALLATION. 
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A Consulting Engineer Looks at... 


Urban Traffic Problems 


COLONEL S. H. BINGHAM, Consulting Engineer 


Col. S. H. Bingham has been in private practice since 
February 1956, when he retired as executive director and 
general manager of the New York City Transit Authority. 
In World War |, Col. Bingham was awarded the Croix de 
Guerre for his services as a Master Engineer in the Railway 
Engineers, U.S. Army. He served in the European Theater 
in World War Il with the Transportation Corps of the Army 
where he completed important assignments in planning 
and directing military railroad operations in England, 
Africa, and Continental Europe. He developed and car- 
ried out designs for specially constructed LST-2's which 
enabled the invading forces at Normandy to carry fully 
loaded freight cars and diesel locomotives with them into 
the first beachheads. He has many decorations including 
the Order of Leopold of Belgium, the Order of the British 
Empire, the Croix de Guerre Avec Palme and Silver Star, 
and Chevalier of the Legion of Honor of France. In 1955, 
he was awarded the Rosette d'Officer de la Legion 
D'Honneur of France. He has done consulting work for 
major cities in many foreign countries and in the U.S. 
Col. Bingham is consultant to Monorail, Inc., in the de- 
velopment of the newly designed Houston "Skyway." He 
holds honorary doctor's degrees from four colleges, and 
he is a member of 13 major engineering societies including 
the New York Association of Consulting Engineers, the 
American Institute of Consulting Engineers, the Associa- 
_tion of Consulting Engineers of Great Britain, the New 
York State Society of Professional Engineers, the American 
Society of Mechanical Engineers, and the Society for 
American Military Engineers. He is registered in New York. 


70 


THERE ARE CIRCUMSTANCES when there may 
be calls for consulting engineers’ 
services apart from conventional 
studies dealing with apparatus, in- 

stallations, and methods. These services may have 

their origin in the necessity for independent and un 
biased advice in connection with a policy or con 
templated course of action to be promoted by a public 
body or governmental agency. Frequently, eal 
siderations of traffic and transit are the responsi 
bilities of such agencies. 

Future developments in urban traffic and transt 
have many angles, but they all have thei roots in 
one basic consideration — the creeping paralysis 
of traffic congestion, now becoming epider:c in pre 
tically every large center of population in ‘his coul 
try and, in fact, throughout most of the vorld. In 
many of our cities the acuteness of the p »blem has 
dispelled lethargy and is being attackec y special 
commissions and committees charged w: 1 the » 
sponsibility of developing remedies. The: agencl® 
in turn, depend upon the specialized ac -¢ of the 
consulting engineer for guidance in ving the 
varied complexities the subject presents. 

With fewer people there would be no p lem, the 
greater the number of people the greate “he prob- 
lem becomes if the arteries of transpor‘. 107 of 
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types have not kept up with the population growth. 
Unfortunately, most of these arteries have become 
old and atrophied. The highway approaches to our 
cities, as well as the streets within those cities, no 
longer can accommodate the avalanche of automo- 
tive traffic swamping their outmoded facilities. Mu- 
nicipal governments have been reluctant to pass laws 
and ordinances forbidding the parking of automo- 
biles in downtown areas. Where limited ordinances 
have been passed, they often are circumvented. 


Poor Financial Condition 


Public transportation systems, both commuter 
railroad and rapid transit lines, are in financial dis- 
tress, either through inadequate patronage or un- 
profitable operations due to inadequate tariffs. Be- 
cause of the resulting adverse financial situation, 
money is not available for plant and equipment 
modernization and replacement, so an ancient public 
transport system cannot attract patronage, much less 
command it. These companies also are stifled and 
unable to function under archaic rules and regu- 
lations, many of which no longer apply to today’s 
conditions. They are further handicapped by burden- 
some taxation. These strangling restrictions must 
be remedied. 

The transit industry, indispensable to the growth 
and well-being of any urban area, must be given the 
opportunity to function freely, preferably in the 
American tradition of private enterprise. I am firmly 
of the opinion that progressive private management, 
if given half a chance, can do a better job at a lower 
cost than public operation. I am strongly opposed to 
the nationalization of any industry. I believe our 

























system of free enterprise has demonstrated its su- 
periority and will continue to do so. 


Bingham Formula 


Several years ago I developed a formula referred 
to as the “Bingham Formula” which combines the 
best features of private and municipal operations 
and, at the same time, safeguards public interests 
by the elimination of wasteful, competitive routes 
and by the coordination of all mass transit facilities. 
I recommend this formula only as a last resort when 
it becomes impossible for a private operation to con- 
tinue in business. It offers an alternative to the 
usual pattern of public ownership and operation. 
It provides for a partnership between the government 
and the transportation system. It leaves the door 
open for a return to private ownership and operation 
if at some time economic conditions change suffi- 
ciently to make this possible. Under outright govern- 
ment ownership and operation there can be no return 
to private enterprise. 

This is a new kind of quasi-public transportation 
corporation combining the best features of private 
and government enterprise. It would retain the 
efficiency of operation known in the best competi- 
tive industry — yet make possible the financial and 
other advantages of community operation. 

One of the principal benefits under my formula 
would be freedom of the quasi-public corporation 
from burdensome municipal, state, and federal taxes, 
which have been a large factor in the financial 
problem of the private companies. Without additional 
fare increases or use of funds from other sources, 
this essential service, under this type of ownership, 


nsit 
; in 
ysis 
yra- 







has . 
‘al TE = MONORAIL SYSTEM, 970- 


FI ONG, WAS PUT INTO OP- 
ION IN HOUSTON, TEX- 
’ THE SPRING OF LAST 
'. COACH IS 54-FT LONG. 


ies, AS 
the YE: 
the 


the 
ob- 


AUGUST 1957 








Goodyear 


WORKING MODEL OF PASSENGER CONVEYOR BELT SUB- 
WAY SYSTEM SHOWING LOADING PLATFORM AT LEFT. 


HIGH SPEED CONVEYOR SYSTEM OF THIS TYPE COULD CARRY 18,000 PASSENGERS PER HOUR IN EACH DI! 
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can be made available in most localities. Where :nore 
than one local transportation company operates, 
acquisition by this quasi-public corporation would 
permit elimination of wasteful competitive routes 
and coordination of all transportation facilities ig 
give the public the best possible service. 

Under this plan the government would acquire 
privately-owned urban transit or railroad properties 
in return for revenue bonds issued for a term of. 
say 20 or more years. Naturally, there would be 
negotiation on the purchase price, which would de- 
pend upon the conditions in each locality and the 
book values of the physical assets. The bonds issued 
by this quasi-public transportation corporation 
would not be a part of the regular government debt. 
Payment of interest and amortization of these bonds 
would be assured by a requirement that the fare be 
sufficient to pay operating expenses and debt service. 


Good Management 


Since the transportation property operated by this 
quasi-public transporatation corporation would be 
tax exempt, the likelihood of the necessity for an 
increased fare to meet these obligations would be 
small. With tax exemption on the transportation 
property and a 20-year amortization period for bonds, 
I believe that the operation would produce sufficient 
revenue at a reasonable fare in almost any locality 
having an urban traffic problem. 

One of the critical problems is management. It is 
essential that management be business-like. There- 
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fore, my formula proposes a corporate form rather 
than merely establishing another government de- 
partment. The over-all direction of this quasi-public 
transportation corporation would be in the hands of 
a board of directors with government and bond- 
holder representation. These directors would be men 
outstanding in the community, accustomed to the 
operation of a business enterprise. The day-to-day 
operations and management control would remain 
in the hands of existing private management, pro- 
vided balance sheets and operating statements show 
it to be successful and alert to its responsibilities. 


Efficient Operation 


The management would be given authority to run 
the property in the most efficient manner possible, 
but complete regulatory control would be vested in 
the government. It would be run as are the most 
progressive private enterprises. This would divorce 
transportation operation from the red tape of civil 
service and archiac rules and regulations. This type 
of quasi-public transportation corporation offers the 
best features of both private and public ownership. 
The fare burden on the rider is reduced, transporta- 
tion patronage is encouraged, and traffic congestion 
is relieved. 

Following this pattern a well-run, efficiently man- 
aged transportation system can be developed. The 
rider has a stake in the enterprise. Management has 
the economic responsibilities for meeting operating 
expenses from the revenue derived from an attractive 


fare and is given the authority and freedom from 
red tape to make such a result possible. 


A New Pattern 


The powerful social and economic pressures on 
the transportation industry are forcing it into a posi- 
tion where it may not be able to do its job under the 
usual pattern of private enterprise. A new pattern 
must be devised-using the best elements of both pri- 
vate management and community enterprise to as- 
sure the continuity of this essential service. I have 
suggested a new pattern, a quasi-public corporation, 
in broad outline. Inherent in this formula, no mat- 
ter how it is worked out, are certain basic benefits. 
{The government ultimately would become owner 
of the transportation system which serves it. 

{ It would acquire this system at no cost to the fare- 
payer, without outlay of its own general funds, with 
no effect on its debt limit, and with no reduction in its 
borrowing power for other capital improvements. 

{ It would have a co-ordinated transportation system 
operating solely for the community’s benefit, man- 
aged without pressure or restriction from outside 
sources. 

{ When the long-term debt has been retired and the 
government becomes the owner of the property, it 
has the alternative of either leasing the property 
to private management or selling it back to private 
enterprise. 

This is a brief outline of the formula. The details 
depend upon the situation in each area which must 
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seek some way out of the problems vexing the in- 
dustry and the community. It is an attempt to unite 
the old and the new — to take the best thought 
available to show us our next forward step — and to 
permit the most efficient management of an essential 
public service. 

This answer to the problem of ownership and man- 
agement is only one face of the coin. There is also 
the purely engineering problem—modernization of 
the system and selection of new equipment. 

With the availability of present day system de- 
velopments, transit lines can be made an integral 
part of turnpikes and thruways. Unprofitable com- 
muter lines, in many instances, can be linked with 
existing rapid transit systems. The private auto- 
mobile can be tied in with the whole system to pro- 
vide an attractive service to the public. Fringe 
parking areas should be provided so that the auto- 
mobiles now clogging the city streets normally remain 
outside the congested areas. Parking facilities under 
new buildings are clearly necessary for those cars 
that do get into town. We also should build more 
parking garages of large capacity on city lots now 
inefficiently being used as car parks. 


Monorail System 


A new system of monorail is now available which 
has extremely attractive features. It has great ver- 
satility and is fast and quiet in its operation. Struc- 
turally, it is extremely flexible, and aesthetically 
it is quite acceptable. It is a long step forward from 
elevated structures and earlier monorail designs, 
most of which presented an unsightly appearance. 
The cars ride on pneumatic-tired wheels and are 
held in place on the rail by guide wheels which pro- 
tect against derailment. 

In the single track monorail, inverted J shaped 
towers are used. This design allows the towers to 
cantilever out over the highway without interfering 
with surface traffic. These tubular towers can be 
of any height, and permit loading and unloading at 
street level. The running rail, fastened to the steel 
towers, is a triangular shaped box girder 30-in. wide 
at the top and 42-in. deep, tapering down to 8 inches. 
The entire structure has a fine appearance. 

To provide additional revenue a 30-in. diameter 
steel pipe could be used as a running rail in place 
of the triangular shaped box girder. This pipe could 
serve in transporting oil, wheat, mail, high rated 
freight, or any number of commodities. An instal- 
lation using this pipe rail has been made in Houston. 

Constructed in the central mall of the highway, 
a monorail could provide an economical and fast 
service. With construction costs around $500,000 
per mile, against $8 to $12 million for subway con- 
struction, and with construction time figured in 
weeks and months instead of years as for subways, its 
advantages are quite apparent. 

Actually, the space above the surface is the only 
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channel of reasonable availability for rapid transit 
left open around the large centers of population. The 
surface is congested to the point of strangulation, 
and the underground is so costly that only extreme 
density of traffic and an unpleasantly high fare ora 
subsidy can support it. Therefore, consideration of 
this monorail is justified. Necessity would seem to in. 
dicate its ultimate recognition and acceptance by city 
planners and governments. 


Passenger Conveyor 


Another development of promise to expedite the 
orderly flow of passenger traffic is made possible 
through the utilization of the conveyor belt prin- 
ciple. For many years I have been of the opinion 
that this principle could be applied to underground 
passenger transportation and serve as a solution 
to some of our transit problems. A system known as 
the Passenger Carveyor, incorporating my ideas, 
is now available. The components of this system 
are moving platforms for loading and unloading, 
and small passenger cars riding on rubber conveyor 
belts and banks of rubber-tired accelerator wheels. 
The plan’s basic feature is to provide continuous, 
two-way transportation between two specific points 
at speeds comparable with existing subways. 

Passengers at either end of the system would walk 
directly upon the loading conveyor belt operating 
at a speed of 1% miles per hour. They would then 
step into one of the cars, having 10 to 18 passenger 
capacity, riding on a parallel belt in a continuous 
stream and at the same rate of speed. Twenty-five 
cars enter the loading area every minute. 

As the cars clear the end of the loading belt, they 
are speeded up over a bank of rubber-tired accelera- 
tor wheels onto the main conveyor belt operating 
at a speed of 15 miles per hour. At the far end of 
the main belt the cars are decelerated onto a slower 
belt which moves at the 1% miles per hour speed 
of the unloading belt. The cars operate in a con 
tinuous loop. The capacity of this high speed con- 
veyor system is estimated at about 18,000 passengers 
per hour in each direction. 


Order Out of Chaos 


Our urban traffic and its control cons itutes 4 
serious problem and a challenge for plans 2nd pre 
jects adequate for future needs. I have } -esented 
the scope of these problems and some solu’ ons. For 
the consulting engineer the situation is rey ete with 
problems worthy of his best talents. Suc talents, 
applied to the control of urban traffic, th ough buf 
ordination, simplification, and the effecti: utilize 
tion of modern equipment devices and p: 3ressivé 
planning, will bring order out of the th vatening 
chaos, particularly if recommended w thwhile 
engineering solutions become realities th igh the 
efforts of responsible and forward looki publi 
authorities. 
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HEAVY DRY FILL SQUEEZES THE BAY MUD OUT, THERE- 
BY CREATING A MUD WAVE. NOTE CRACKS IN CENTER. 


CLOSE-UP OF MUD WAVE PRODUCED BY WEIGHT OF THE 
DRY FILL. BAY MUD 14-FEET DEEP WAS DISPLACED. 


Wastelands Make Prime Plant Sites 


ROBERT T. LAWSON, Dames & Moore 


SOCIAL AND ECONOMIC circumstances, together 
with a substantial assist from the 
engineering profession, are changing 
unattractive wastelands into payroll 

boosting, tax producing assets for many communi- 

ties. Postwar growth and shifting of industrial and 
population centers have brought about a shortage 
of goo: building sites near transportation facilities 
and close to adequate labor markets. One solution 
is the «eclamation of marginal lands — often tide- 
lands. ‘hile reclamation of tidelands is not new, 
many today’s site developments would not have 
been < ompted a few years back because of in- 
sufficie: technical knowledge and inadequate me- 
chanic. quipment. However, knowledge and equip- 
ment « not enough in themselves; economic fac- 
tors ul’ iately dictate the feasibility of a project. 

Mos: .dustries need level acreage for proper 
develop ent. Residential developments also need 
large a 2age and, since a labor market must be 
housed. he two needs are interdependent. 


Two Meiods of Approach 


The [ \tch long have been famous for reclama- 
tion of ticiclands. Their method, in general, is to dike 
off the s ‘a, dewater the area, and develop the re- 
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Robert T. Lawson, chief engineer of 

the San Francisco office of Dames 

& Moore, attended Miami Univer- 

sity, in Oxford, Ohio, and the Uni- 

versity of Michigan while in the 

U. S. Navy. He continued his edu- 

cation as a civilian at the University of Washington, in 
Seattle, receiving his B.S. in Civil Engineering, in 1948. 
He was employed by Dames & Moore immediately upon 
graduation and has been with them since except for a 16 
month's tour of active duty in the Marine Corps. Lawson 
is a junior member of the ASCE, a member of the Struc- 
tural Engineers Association of Northern California, and a 
member of the Engineers’ Club of San Francisco. He is 
registered in both California and Washington. 


sulting lowland ( polders ). The procedure in this 
country has been to raise the level of tidal lands by 
filling. Dikes, when provided, have been to protect 
against floods, wave action, or extremely high tides. 

As recently as the early 1900’s, the southern part 
of Seattle, now an important industrial area, was 
tideland. The only road into the city from the south 
skirted the eastern hills. Hydraulically placed sand 
fills raised much of the area sufficiently to provide 
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@ Plate 9 (9.2' of Fill on 55° of Soft Bay Mud) 
A Plate 10 (9.4' of Fill on 65° of Soft Bay Mud) 
X Plate 25 (9.3' of Fill on 45' of Soft Bay Mud) 


FIG. 1-CHART SHOWS PREDICTED AND OBSERVED SETTLE 





building space. Straightening and deepening of the 
channel of the Duwamish Waterway permitted bet- 
ter flood control and passage and turning facilities 
for deepwater ships. Thousands of Seattlites, in- 
cluding the employees of Boeing Airplane Co., now 
earn their livelihood from industries established 
over the old tidal flats. 

On a smaller scale, residential developments of 
from 15 to 200 homes recently have been built on 
fills over Long Island, New York, peat bogs. During 
the early 1940’s over 100 small two-story reinforced 
concrete apartment houses for the United States 
Marine Corps were erected on a fill over soft bay 
deposits, at San Diego. The bay deposits varied in 
thickness from less than 10 feet to as much as 60 
feet. This project is one of the first designed for 
support of structures directly on a mat of fill over 
mud flats, without the use of piles. 





First Step 


Before a shovel of earth can be turned toward 
developing tidelands or other marginal areas, the 
site must be subjected to close scrutiny to determine 
whether or not it will be physically possible to de- 
velop it for its planned use. The physical evaluation 
may be simple or complex depending upon the 
site and its environs; however, this study will help 
answer some important questions. How is the area 
to be filled? What can it be used for? How much 
time is required before the investment will start 
earning income? How will this land behave after it 
is filled? Each of these questions in turn suggests a 
number of other matters to be considered prior to 
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Loading Diagram 






icted Settlements (9° of Fill on 60' of Soft Bay Mud) 













Predicted vs. Recorded Settlements 







MENTS FOR FIRST FIVE MONTHS. FILL IS NEAR SAN FRANCISCO. 


construction. Is sufficient borrow material available 
at reasonable cost? Will construction costs be toler- 
able? Will the venture attract sufficient capital? 
From these few preliminary considerations of the 
development of marginal lands, one can visualize the 
complexity of the projects— works that require 
the ingenuity and skill of engineers, owners, de- 
velopers, and contractors — all working together. 









Complex Problem 






The San Francisco Bay Area, in its present state 
of growth, is confronted with a great variety of 
problems which only a few years ago would have 
been neither economically nor physically solvable. 
Although some of San Francisco’s most valuable 
real estate is reclaimed tide flats, the sites that were 
most accessible and simple to fill already have been 
used. This makes further development more difficult. 

Ideal conditions for filling of water-front !and in- 






























volve unlimited quantities of sand that car be hy- 

draulically placed on other deep deposits »f sand. 

It should be possible to do this rapidly, econ: nically, 

and in such a manner that good behavior may be 

expected. Unfortunately, the Bay Area h inade- i 

quate supplies of good hydraulic fill mater’ - within 

economical pumping distance, and the tide ds are 

made up of either great depths of soft clay eposits 

—bay mud —or lesser mud thicknesses at are 

extremely variable over relatively short stances. 

These factors combine to result in high dev ypment 

costs per acre and the development of lar: sites— 

sites in excess of 100 acres. The Bay Fa: » Island 

and South Shore developments of Utah | nstrue FI 
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tion Company, near Alameda, for example, involve 
about 900 acres of tideland. 

The complexity of the problem is increased by 
the physical behavior of the project. Total settle- 
ments in a period of 30 to 50 years range from 4 to 
§ feet, and there are often large differential settle- 
ments. Fig. 1 shows predicted and observed settle- 
ments for the first five months of a fill in South San 
Francisco. Observations for this period show about 
8 to 10 inches of settlement. Some four feet of sub- 
sidence is expected in 30 years. The way in which 
the finished site is used thus is controlled to some 
degree by the existing physical conditions and those 
which can be expected after the project is completed. 

In general, the settlement of any individual struc- 
ture can be considerable, without serious damage, 
as long as this settlement is reasonably uniform, 
but when great settlements, even though uniform, 
occur over large areas, there will be damage. Struc- 
tures such as highways and pipelines, which con- 
nect relatively unyielding areas with areas that will 
settle several feet over the years, pose major main- 
tenance problems and interesting design questions. 

Of less over-all significance but of great importance 
to the users of the land are the relationship of fill 
thickness to depths of compressible soils, and topo- 











graphic features such as sloughs and channels in 
the existing tidal lands. Fig. 2 shows a cross section 
of filled land, illustrating by exaggeration the effect 
of these features on settlement. The relationship of 
fill thickness to land use is important in that the 
weight of fill, and hence the settlement it produces, 
is dependent upon its thickness. In addition, the 
weight of the structure and the amount of settle- 
ment it produces with respect to that of the fill 
may be very important in the ultimate use of the 
reclaimed land. For example, a light, relatively 
flexible structure could be supported safely on 
spread foundations placed on 3 to 6 feet of good 
quality fill. Differential settlements on the order 
of six inches or a foot, depending on the plan area, 
might be provided for in design without structural 
distress or undue maintenance costs. 

An example of this is the Greenbrae Market, 
located a few miles north of San Francisco. This 
building is some four inches out of level but func- 
tioning well. Sometimes a building may be built high 
on the side at which the greatest settlement will 
occur so that in time it will level itself fairly well. 

The foundation scheme —as well as the settle- 
ment problem — will add to the intricacies of tide- 
land development. A heavy structure on thin fills 
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FIG. 2s 
*~SLCTION OF FILLED TIDAL LAND ILLUSTRATING BY EXAGGERATION THE EFFECT OF SOFT SOIL AND CHANNELS. 
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FIG. 3—PREDICTED AND OBSERVED SETTLEMENTS UNDER SURCHARGE FILL. EXCESS FILL ACCELERATES SETTLEMENT. 


would require piling to avoid punching through the 
fill by overstressing the soft underlying soils. 


Methods of Filling 


Several schemes of filling have been employed 
successfully in the San Francisco Bay Area, and 
for each scheme there have been good reasons, 
either economic or technical. Although hydraulically 
placed sand fills are preferable, bay mud can be used 
as a fill material if properly handled and if enough 
time is permitted for its initial consolidation. Com- 
binations of sand and mud in layers also can be 
used. Dry fills placed by conventional mechanical 
equipment or from barges can be used, and it would 
be quite reasonable to expect that under certain 
conditions various combinations of hydraulic and 
dry fill might be employed. 

To select the best method of filling, one of the 
questions that must be answered is whether or not 
to use bay mud that exists in place on the site. If 
the mud is less than 20-ft deep, it can be displaced 
from a relatively small area by the intentional crea- 
tion of a mud wave — literally squeezing the mud 
away by the intrusion of a heavy dry fill. 

An example of this type of fill is the expansion of 
the Pacific Gas & Electric Company’s Hunters Point 
Steam Station. An additional heavy unit is to be 
erected, and its planned location is over an area 
part of which had been filled formerly and part of 
which is unfilled bay with up to 14 feet of mud. The 
existing fill has successfully displaced the lesser 
depths of mud which were in place closer to the 
original shore line. The new unit will be founded 
on bedrock to be reached by excavating the old fill. 
To gain work and storage space it was decided to 
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extend the fills by end-dumping from the edge of 
the old fill and piling the material high enough to 
overload the mud and force a lateral displacement. 

Although some difficulty was encountered in start- 
ing the mud wave because of some abandoned piling, 
the strategic placement of several charges of dyna- 
mite started what proved to be a very successful 
large-scale squeeze play. A photograph shows the 
high fill placed to push the mud out and a crack 
which developed as a result of the movement. 
Another photograph shows the toe of the fill and 
some of the mud wave. 

Explorations subsequent to the placement of the 
fill, which was as thick as 30 feet, revealed that only 
inches of mud were left in the area of the addition 
to the power plant and that from one to three feet 
were left in the general fill area. About five feet of 
residual mud occurred near the edges of the fill, 
except at one small area in which poor displacement 
was achieved. Only a road and a storage area wi 
be placed in the areas that still are underlain by 
mud. If the remaining thin layer is fully cons»lidated 
by the time a third heavy unit is needed, + iat unit 
will be founded in the fill without fear of d maging 
settlement. 

Mud depths in excess of 40 feet present c ite dif 
ferent problems. The mechanics of soil cons. idation 
are such that very deep deposits of hom: eneous 
fine grained soil will not achieve ultimate s¢ lement 
for centuries, even under very heavy loac When 
mud deposits exceed 40 feet in thickness, t! . settle- 
ment under uniform loads will be almost —nstant 
for the economic life of most structures. I wever, 
there will be large total settlements and, d onding 
on the weight of the structure with respec to the 
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weight of the fill, there may be differential settle- 
ments. This means that the filling of very deep mud 
deposits can be highly successful for certain develop- 
ments, principally for residential, commerical, or 
light-industrial usage without high foundation costs. 
Streets and utilities require careful engineering, but 
these facilities are not difficult to design once the 
problem is recognized and understood. 

Mud thicknesses from 20 to 40 feet (and from 0 
to 20 feet when displacement is not feasible) pre- 
sent some of the most complex problems. In the 
shallower mud areas, the developer is more likely 
to encounter highly variable mud thicknesses and 
must consider the effect of existing channels or 
sloughs and ancient drainage courses in the surface 
of the firmer soils underlying the soft muds. Surface 
sloughs can be filled with mud to help equalize 
settlement, but the ancient channels beneath the 
geologically recent bay deposits present problems. 

For these conditions it is sometimes possible to 
leave the mud in place but to eliminate prior to con- 
struction some of the settlement—at least the 
damaging portion—by accelerating consolidation. 
One method of forcing settlement is to surcharge 
the area by the placing of more than the required 
amount of fill and leaving it in place for a period of 
time, perhaps a year or two, before removing it. 
Since consolidation of mud is dependent on the 
applied load as well as time, the variables can be 
adjusted within reasonable limits so that after the 
surcharge fill has been removed and the structure 
erected, relatively little residual differential settle- 
ment remains. 

This method of accelerating settlements has been 
used successfully for many years. A recent example 
is the surcharging of the site of a hangar and other 
facilities for Trans World Airlines, Inc., at the San 
Francisco International Airport. Fig. 3 illustrates 
predicted and observed settlements under the sur- 
charge fill. The difference in magnitude illustrates 
that settlement is not susceptible to precise analysis. 
However, the rates of settlement agree quite closely, 
and it is elimination of the high rate portion of long- 
term --ttlement that surcharging accomplishes in a 
relati =ly short time. 

Sin = the rate of consolidation is governed pri- 
mari! by the rapidity with which water can escape 
from ec loaded soil mass, the installation of wicks 
or sa’ i drains at regularly spaced intervals over 
a site can provide paths of less resistance to the 
€scap! = waters and thereby accelerate settlement. 
This r othod, however, may involve high costs, and 
it is d' icult to control the settlement. Once started, 
it canr >t be stopped easily. Another method of con- 
trollin settlement is to build basements under par- 
ticular structures to reduce the net load on the con- 
Solidatiig mass to a load equal to that of the sur- 
Tounding fill. Thus, the structure literally floats, and 
settlements will be relatively uniform. 
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The simplest solution possible is to erect facilities 
so designed as to be insensitive to large total and 
differential settlements. For example, the City of 
South San Francisco is planning a recreational area 
on a fill which will be placed over bay mud. The 
only structures will be a small club house and 
bleachers. The City will gain a park, and they will 
have at least partly solved their garbage disposal 
problem, since the fill will be end-dumped garbage 
topped out with dredged bay mud a couple of feet 
thick, overlain by a thin crust of imported dry fill. 
Levees will be dredged up around the filled area 
to trap the mud waves. 


New Meaning for Old Terms 


The foundation problems encountered in the erec- 
tion of structures over reclaimed lands are generally 
no more complex than foundations problems on 
better sites, but the designers of the structures may 
have to re-evaluate their terms. For example, large 
settlements imply six inches to a foot to many engi- 
neers, but when dealing with reclaimed mud areas, 
they must think in terms of several feet. Where 
“long” piles generally mean 80 feet, they may be 
150-ft long for tidelands. “Short” piles for tidelands 
may be up to 50-ft long — instead of the customary 
20 feet. Spread footings may have to be designed 
something like snowshoes to distribute loads in 
such a manner that they will not over-stress the 
weak compressible soils underlying the crust of fill. 
It may become economical to use mat foundations 
under certain circumstances. Residences have been 
built on as little as 16 to 18 inches of fill over soft 
mud by erecting them on concrete slabs. 

Earth moving contractors, too, must overcome un- 
familiar obstacles. The placement of dry fills over 
bay deposits is usually possible only when a crust 
has been formed, either by pumping in of hydraulic 
fill or by air drying of the upper surface of a mud 
deposit. Often the crust is strong enough to support 
very little more than the weight of light equipment, 
and a pad of fill must be placed very gingerly before 
heavy off-highway or wheeled equipment can work 
the area. If the initial fill is placed carelessly, mud 
waves may be started which, once underway, are 
difficult to contain. 


Conclusion 


The reclamation of tidelands is an ancient engi- 
neering problem of considerable magnitude and com- 
plexity. We are learning, however, that with enough 
compromises, engineering studies, and construction _ 
knowledge, almost any site can be developed. Fur- 
ther, improved knowledge and practice are helping 
to bring more difficult projects into the area of 
economic feasibility. There is no simple path to an 
easy solution, but the combined ingenuity of engi- 
neers, owners, developers, and architects is avail- 
able to help solve each problem. am 
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Julius Shulman 
WAYFARER’S CHAPEL, AT PORTUGUESE BEND, ALONG 
THE SOUTHERN CALIFORNIA COAST, IS NOTABLE EX- 
AMPLE OF USE OF REDWOOD IN STRUCTURAL DESIGN. 





BEN BENIOFF 
King, Benioff & Assoc. 


Ben Benioff received his B.S. 
degree in Civil Engineering 
from the California Institute 
of Technology, in 1922. He is now a registered civi 
and structural engineer in California and also js 
registered in Oregon and Arizona. During the war 
Benioff first served as engineering officer, in Son 
Francisco and Salt Lake City, during the heavy con. 
struction period from 1941 to 1943. Following this 
he was in charge of a section of the Ledo Road, in 
Burma, during General Stillwell's campaign. Con. 
struction and maintenance on this job utilized the 
available jungle timbers to supplement the depleted 
stocks of steel. After the road was opened he joined 
the U.S. Army staff at its headquarters in Chung- 
king, China, serving as Executive Officer for the 
Chief of Transportation, and technical advisor on 
highways and railroad construction for the Chinese 
Nationalist Government. Following the war he re- 
turned to the field of timber design and assisted in 
the formation of the American Institute of Timber 
Construction, setting up standards for design, fabri- 
cation, and construction. In 1956 he joined with 
Harold P. King, consulting structural engineer, in Los 
Angeles, to form King, Benioff & Associates. This 
firm designs all types of structures with all types of 
materials, and is especially qualified in the field 
of timber design. Benioff is past president of the 
Structural Engineers Association of Southern Calif. 





Structural Designs in Wood 


TIMBER, ONCE AN IMPORTANT structural ma- 


terial, became a neglected stepchild 

when engineers found that steel and 
reinforced concrete offered economic 

and relatively simple solutions to most structural 
problems. But timber construction for large build- 
ings never completely disappeared, and modern 


techniques and joining methods have made it pos- 
sible to design structures of great size. 


Research Programs 


Engineering knowledge of timber construction has 
been greatly advanced through the research pro- 
grams of many universities and especially by the 
work of the Forest Products Laboratory, in Madison, 
Wisconsin. Improvement of mechanical fastenings 
was one of the first results of test data coming from 
the laboratories. While this helped solve a difficult 
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problem, this was not enough, for engineers con- 
tinued to have trouble in using timber because of 
some of its natural characteristics. Dimensional 
changes resulting from moisture content variations 
and weaknesses from knots are two of ‘he most 


common limiting factors. These deterrent~ to the 
use of timber as an engineered structura! naterial 
were largely overcome by the advent of gli d, lami- 
nated construction which made wood a t:1e eng 
neering material and fostered its increasec se aS 4 
construction element and an architectural { ture. 
Once again timber has become a materi: hat can 
be used by the engineer in large structu: ~ where, 
in his judgment, it is economically and st: icturally 


sound to do so. 


As might be expected, the last war bro: 4t on 4 
period of increased use of timber construct: |. There 
was a need to divert metals to essential us: , S° the 
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government ordered the substitution of wood wher- 
ever possible. Structural engineers responded, and 
many of them for the first time recognized the 
qualities of good wood structural design. Many of 
these structures built during this period were con- 
sidered temporary but are still in use today. 


Wartime Structures 


Wooden blimp hangers were put up in many parts 
of the United States. Each of these structures cover 
seven acres, have spans of 296 feet, and are 170 
feet from floor to roof. These buildings are 1000-ft 
long and were designed to provide shelter and main- 
tenance areas for blimps of the coastal patrol. Arches 
are spaced 20 feet center to center and are of the 
open web truss type with partially parallel and 
partially diverging chords. Douglas Fir and Southern 
Pine were the principal structural timbers used. 
Many of these buildings are still in use. 

The wartime aircraft industry also was respon- 
sible for a number of large structures of wood. 
One such timber building in El Segundo, California, 
is 350-ft wide and 1680-ft long. The width is made 
of a 150-ft truss in the center flanked by a 100-ft 


Th® 300-FT DIAMETER DOME OF THE ehaaies aun 
PH “SICAL EDUCATION CENTER AT MONTANA STATE 
CO\.LEGE IS MADE OF LAMINATED WOOD MEMBERS. 
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truss on one side and two, 50-ft trusses on the other. 
In this building all the framing including posts, 
girders, trusses, and rafters are of sawn timbers. 

Design engineers and owners were both conscious 
of the fact that this heavy type of sawn timber 
construction requires a maintenance program. 
Shrinkage is to be expected, and splits and danger- 
ous checks are sure to develop. This means that the 
owners must provide for regular inspection and in 
some instances for major repairs. However, these 
buildings have paid for themselves and are today 
being used as part of a major industry. 


Nonmagnetic Characteristics 


The nonmagnetic characteristics of wood have 
made it adaptable for use in the radar and elec- 
tronic fields. On the West Coast, there are two, 
tall, wooden radar towers, 357-ft high, set 625-ft 
apart. These are triangular in plan, the sides of the 
triangle being 80 feet at the base and 4 feet at the 
top, the towers tapering uniformly from bottom to 
top. The legs are made of glued laminated elements, 
the gussett plates are made of 25%-in. plywood, and 
the girts and diagonals are well-seasoned sawn tim- 





Summerbell Roof Structures 


ONE OF TWO 357-FT RADAR TOWERS IN CALIF. 
IN WHICH THE NONMAGNETIC CHARACTER OF 
WOOD WAS A PRIME FACTOR IN ITS SELECTION. 




















bers or laminated members. The only metal used 
above the base is in the split ring connectors and 
shear plates (with bolts) at all joints. 

The nonmagnetic characteristics of wood also 
made it ideal for use by the Navy in the construc- 
tion of mine sweepers. The Navy’s mine sweepers 
use all glued laminated keels and ribs of white 
oak, with glued laminated Douglas Fir deck timbers 
bolted or screwed together with nonferrous bolts and 
screws. For these ships the adhesive industry devel- 
oped a room temperature setting synthetic resin glue. 
It is waterproof, acid resistant, and practically im- 
mune to all deteriorating agents that attack wood. 


This glue is now available for all types of wood 3 


structural work. It has made glued laminated wood. 
an all-purpose construction material. 


Churches of Wood 


After the war, engineered timber. construction 
found its greatest outlet in the increased building 
of churches. Architects quickly saw the value of the 
good lines of the glued laminated arch, and engineers 
provided structural designs for thousands of church- 
es throughout the country. Long spans, moderate 
spans, low rise, and high rise were all blended 
into these buildings to fit the spiritual inclinations 
of all creeds and sects. Most of these glued lami- 
nated arches were of Douglas Fir or Southern Pine 
although some were built up from hard woods and 
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: Unit Structures 
THESE ARCHES OVER A JAI ALAI FRONTON IN FLORIDA ARE 11-IN. WIDE, AND TAPER FROM 20- TO 46-IN. THICK. 


California Redwood. The Wayfarer’s Chapel, at 
Portuguese Bend, along the Southern California 
coast near Los Angeles, is an example of such 
structural work with laminated redwood. 


Laminated Structures 


The Lamella roof, developed in Germany, was 
introduced into this country in the middle twenties. 
It is a curved roof framed by a system of inter- 
secting shewed arches made up of short segments of 
lumber bolted at their intersection. This inter- 
section of arches in two directions adds to the 
strength and stability against lateral forces. Many 
thousands of these thin shelled roof sections have 
been used for gymnasiums, auditoriums, and super- 
markets throughout the country. The largest wood 
structure of this type is in St. Louis — the famous 
Arena with a 164-ft span and 450-ft length. It has 
been in use since 1929. It is made up of individual 
Douglas Fir, 4-in. x 20-in. members. 

It has been since the war, however, that : ost of 
the large glued laminated timber structure have 
been built. Timber buildings or structures « ntait- 
ing large timber elements can be found in a!’ >f the 
states. One of the largest timber structure. eve 
built is a warehouse recently completed anc eased 
to the General Services Administration of th Fed- 
eral Government. Its 773 bowstring trus: and 
545 glued laminated lumber girders span 28 és. 


CONSULTING EN_ ‘NEER 














= , , a 


ans * 
“ te 





Rileo Laminated Products 
BROOKFIELD UNION FREE HIGH SCHOOL, BROOKFIELD, WISC., USES LAMINATED WOOD IN HINGED ARCH DESIGN. 
































: A field house constructed at Union College, Sche- airport building. In the dry Arizona climate it has 
| nectady, New York, was built with 254-ft timber required practically no maintenance. 
arches. More recently, another timber structure was It is clear from these examples that the engineer 
built in Bozeman, Montana, for Montana State and the architect have found a new and sound way to 
College. This is one of this country’s most spectacu- make use of man’s oldest building material. This has 
lar wood structures. It has a dome 300 feet in not been accomplished by either the engineer or 
diameter that rises 51 feet above the spring line. the architect alone. Many fabricating concerns who 
Ciditending feameles have been in the field of timber construction for 
- P many years have added to the store of engineering 
There is another interesting glued laminated knowledge. The National Lumber Manufacturer’s 
structu ‘ec at West Palm Beach, Florida. The Jai Association has contributed through its National 
Alai Fronton, a sports arena seating 3500, is made up Design Specifications, and in 1942, the American 
of 12 | creat arches of glued laminated Southern Institute of Timber Construction was formed. This 
Pine. “nese arches span 242 feet with a rise of organization has published standards, technical data, 
4 fee They are three-hinged arches varying in and other important findings. 
depth » om 25 inches at the base to 46 inches near With all of this background information — and 
the sp'-e or quarter point and 20 inches at the with good engineering judgment — the structural 
crown. “ach arch weighs over 15 tons and con- engineer can confidently design with wood. 


tains 2 >ut 17,000 board feet of lumber. 


InB. okfield, Wisconsin, a clear span structure of Specifications 






100 fe recently was completed, making use of Since many engineers are not familiar with the 
huge V ype, two-hinge arches. Despite snow load- specifications required in connection with wood 
ing fact. -s, the rise was kept to a minimum by bend- construction, a sample set of simplified specifications 
a: anc glueing one-inch laminations to a tight is printed in the box on page 84. It should be 
Tadius © 93 ft - 4 in. recognized, however, that no set of standards and 
a “rv Corps built a large modification center in no specifications can replace good judgment. But 
ucson, \rizona, during World War II. Constructed by adding good engineering judgment to well 
with glu-d laminated timbers and bowstring trusses, written specifications, engineered timber construc- 
tis usec today by the City of Tucson as a municipal tion can be with us for a long time. om 
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Specifications for Wood Construction 


Structural Plans 
General 


Structural plans for the complete structure shall 
in general consist of two types: (1) Design Pians 
and Specifications, and (2) Shop Details. 

Design plans and specifications shall give com- 
plete information on sizes, sections, and arrange- 
ments of members. Required camber shall be 
shown on design plans. Species and grade of 
lumber, loads, design stresses, finish paint, gal- 
vanizing, treatments, and appearance grades shall 
be given in sufficient detail to convey the complete 
intent of the design. Plan information for the tim- 
ber framing shall conform to AITC Construction 
and Service Classifications. 

Shop details giving complete information neces- 
sary for the fabrication and erection of the com- 
ponent parts of the structure, including the loca- 
tion, type, size, and extent of all connections, 
fastenings, and camber, shall be prepared in ad- 
vance of the actual fabrication. Shop details may 
not, however, be required for timber items which 
have a minimum of fabrication, that can be shown 
or described in writing, such as lumber cut to 
length only, nor shall shop details be necessary 
to show fabrication or erection where sufficient 
information for one or both operations, as the 
case may be, are adequately shown on design 
plans. Shop details shall conform with the latest 
and best modern shop practices and have due re- 


gard for efficiency and economy in shop and field 


and the best interest of the project. 


Loads and Forces 


Structures shall be designed to sustain the fol- 
lowing loads and forces: Dead load, live load, im- 
pact, wind, and other lateral and longitudinal 
forces, erection loads, and other forces which may 
reasonably affect the structure during its service 


life. 


Allowable Stresses 


Allowable working stresses and modifications of 
working stresses shall comply with the National 
Design Specification of the National Lumber Manu- 
facturer’s Association and with AITC Standards. 


Design Specifications 


General 


The design of structural timber framing shall 
conform to accepted engineering practices as de- 
scribed in standard AITC documents such as, 
Construction and Service Classifications, Fabrica- 
tion Standards, Erection Standards, Outline Speci- 
fications, Code of Standard Practice, and Refer- 
ence Specifications and Codes. Design practices 
shall be consistent with good engineering, and 
sound construction industry practices that insure 
to the buyer a durable structure. 

Each structural member and its fastenings shall 
be of sufficient size and strength to meet the de- 


sign requirements of dead load and live loads, 
without exceeding the allowable working stresses 
as provided by the appropriate standards or 
governing code. 


Fabrication Specifications 


General 


All workmanship shall be equal to the best 
practice in modern structural timber fabrication 
shops. 


Plant 


Fabricators should have adequate plant, equip- 
ment, and qualified personnel. The amount of 
equipment should be commensurate with the size 
of the projects. 


Personnel 


All supervisory personnel should be qualified 
with a working knowledge of the properties and 
performance of wood with respect to its end use. 
Familiarity with proper tolerances, and a general 
knowledge of tools and equipment used should be 
a basic requirement of such supervisors. For 
sawn timber fabrication, supervisory personnel 
should be familiar with the principles of wood con- 
struction; with the grades of lumber and timber 
of the species to be used; and the wood working 
equipment herein listed for such purpose. 

For glued laminated fabrication, supervising 
personnel should have, in addition, a thorough 
working knowledge of the glueing property of 
the species used; of the wood working glues to be 
used; and of glueing procedures and techniques 
as discussed in Technical Bulletin No. 1069 of 
the Forest Products Laboratory. 


Materials 


Lumber in storage should be protected against 
deterioration. Unseasoned lumber for sawn fabri- 
cation production should be protected against sun 
and rain exposure which would cause excessive 
seasoning checks. 

It is usually desirable that the fabricator, so 
far as practicable, have sufficient facilities at his 
disposal to provide a standby stock pile to insure 
continuous operations. 

All seasoned lumber requiring moisture content 
control should be protected from rain and ot'er 
moisture to avoid appreciable reabsorption. L~ck 
of moisture control may cause poor glueing of 
joints and checking of the laminated membe in 
service. 


Erection Specifications 


General 


Assembly and erection, proper bracing, ° 
porary connections, alignment of all eleme 
field welding, cutting, framing, and boring s 
be under the direction of construction superv! 
with satisfactory experience. 
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Ljungstrom more economical, less 
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refinements : 


* The welded steel rotor is decad ssanas 
to support the heating elements without 
strain, yet flexible enough to withstand 
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maintenance needs and make replacement 
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ss flow soot blower is installed as 
ipment at the cold end where 
ost apt to accumulate. 


corrosion a 


TheAir Preheaté 

working to improve ‘ 

surfaces, seals, bearings, a 

structural details.gand, in Pp bral 
improvements can Be applied to existin 
units with only minor changes and at 
nominal cost. Another reason why seven 
out of ten air preheating ins ms are 
Ljungstrom. For the full story on how the 
Ljungstrom design and construction can cut 
your fuel costs, increase plant efficiency, 
write for our 38-page manual. 
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THE ENGINEERING GRADUATE, IN THE ROLE 
OF ALICE, ASKS, “WOULD YOU TELL ME, PLEASE, 
WHICH WAY I OUGHT TO GO FROM HERE?” 
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TODAY’S SEARCH for engineering talent on the 
campuses of America’s colleges and 
the use of engineering talent by 
American industry are in many ways 
similar to the story of Alice’s Adventures in Wonder- 
land. Alice could well be today’s engineering gradv- 
ate who constantly is having new wonders opened to 
his surprised gaze, who is wondering which way 10 
go and what he will find when he gets there. Indus- 
try has its counterpart in the White Rabbit, who runs 
about with watch in hand crying, “Oh dear! Oh deat! 
I shall be too late!” 

The search for engineering talent on college cai 
puses goes on unremittingly year after year. V ational 
publicity has lent a rather frenzied air to t!e whole 
picture. In a great many instances this has ben detri- 
mental both to industry and to the gradua e appli- 
cants. Those firms who have been relatively succes* 
ful in their search for engineering talent he ’e heard 
themselves accused of using unfair tactics « ~ of ju 
plain proselyting. They also have heard tl mselves 
accused of hoarding engineering manpower In fact, 
there are many who claim that there is no real & 
gineering shortage at all but that the current ituatio 
is largely the result of stockpiling of eng. ©eTs by 
companies with military contracts. 


Cp enchuswe, 
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Alumni Relations & Placement 
lllinois Institute of Technology 


KUBICEK, Director 


tarl C. Kubicek, director of Alumni Relations & Place- 


ment at Ill 


inois Institute of Technology, received his degree 


in Architectural Engineering from Armour Institute of 
Technology, now Illinois Tech. He did graduate work in 
labor Relations and is a registered professional engineer 
in the State of Illinois. His activities prior to his associa- 
tion with the college, were primarily in sales and promo- 


tion work. 


Well known as a speaker in the field of personnel 


lations and particularly in college recruitment, he also 
has served as a consultant to industry along these lines. 


His writin 


gs range from technical to general literature. 


ollege Recruiting 


Actual 


ly, there is dubious merit in these argu- 


ments. Who is going to sit in judgment on the op- 
posing sides? Would it be the “haves” or “have nots?” 


Those w 


ho now have engineering manpower can 


make a good case for their needs. Those who do not 
have enough personnel can present some seemingly 


irrefutab 


le arguments in support of their case. It is 


difficult for those who are not conversant with all 


the aspe: 
conditix 
conclus; 


ts of the situation, its past history, present 


as, and future aspects, to arrive at a factual 


m concerning the relative merits of the 


various ~rguments. There is no doubt, however, con- 


cerning 
ly suec 
from ex 
who do 
out it 1 


will che 
What A 


There 
1955 the 


mated th; 
gineers {5 


ian and 


can place 


1e fact that some organizations are extreme- 
sful in securing the engineers they need 
‘ge campuses. It also seems clear that those 
1t have enough manpower will remain with- 
‘ess they are willing to do something that 
se the situation. 


the Facts 


re certain facts readily available to all. In 
Engineering Manpower Commission esti- 
> annual needs of the country for new en- 
be between 45,000 and 75,000 for all civil- 
‘nilitary projects. Against these figures we 
the estimated 28,000 graduating engineers 
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in 1958, the 31,000 in 1960, and the 35,000 in 1964. 
The exactness of these figures matters little. The 
basic point is that there is not a balance now — nor 
will there be a balance in the near future. 

The National Society of Professional Engineers, a 
short while back, made a most comprehensive study 
of engineering personnel and their place in American 
industry. They studied the histories of several thou- 
sand engineers currently employed in a wide variety 
of organizations. The Society found that the “typi- 
cal” engineer was 35 years old and has been in en- 
gineering work, with time out for military service, 
for nine years. They found further that he has been 
with his present employer, a large manufacturer, 
for six years. This engineer supervised five other 
persons, did most of his work in the office, but did 
go out in the field occasionally. 

Was he happy? The society found that 75 percent 
of its respondents planned to shift to other fields if 
opportunity knocked. The most popular field, in the 
view of these persons, was that of private practice. 

This study also showed that 87 percent of those 
currently employed in nontechnical positions would 
prefer technical work if the opportunities for ad- 
vancement were commensurate. 


Less Routine Work 


A study of some 500 companies having 3948 plants 
located throughout the country and employing 
106,000 engineers showed that despite the high de- 
mand for engineers’ services, some of these com- 
panies were using engineering personnel in relatively 
unimportant work — in work that could be satis- 
factorily handled by nonprofessionals. The study 
also brought forth, however, the fact that 85 percent 
of the engineering staffs of these organizations were 
spending three-quarters of their time in technical 
engineering work. Much of the routine work for- 
merly classified as “engineering” (routine drafting 
and collecting and correlating data) now was being 
channeled to subordinate personnel, leaving the 
creative work to those whose training and education 
fitted them for it. 

We see, then, that while there is an unbalance be- 
tween the estimated need for engineers and the esti- 
mated graduation of engineers by the colleges to- 
day and in the near future, and while it would seem 
that most large industries are beginning to make 
better use of their engineering staffs, the fact remains 
that many engineers are not in the kind of work 
they would like, and they are of the opinion that 
private practice would suit them better than the 
work they are now doing. 

It is logical to assume that if engineers decide 
that they would prefer private practice after they 
have had some experience in industry, it also should 
be possible to convince them of the advantages in 
going directly with a firm of consulting engineers 
as soon as they get out of engineering school. No 


87 





























THE PERSONAL INTERVIEW 


Prospective employers 
3 as seen from 
the student’s side 
of the table 
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doubt, the reason that more of them do not go with 
consulting engineers lies in the fact that recruiting 
efforts by smaller companies are not always the best. 

Small firms have come to feel, through lack of ex- 
perience on their part or through some unfortunate 
experiences in recruiting, that it is neither logical 
nor practical for them to consider college recruiting. 
They have read or have heard about the almost 
astronomical number of organizations seeking en- 
tree to the college campuses, and they instinctively 
recoil from the turmoil. This view also is shared by 
a few manufacturing firms who tentatively entered 
the field, were unsuccessful in their first ventures, 
and then withdrew with prejudice. They now seek 
refuge in specious arguments about the system. 

If an organization, today, secures an adequate num- 
ber of qualified additions to their engineering staff 
through the old “wait and see” approach, it is merely 
a happy coincidence. To get adequately trained and 
qualified engineers, a reasonable amount of time, 
effort, and money must be spent. This is just as logical 
a part of operating expense as is office rent. This is 
not to say that the small organization should spend 
six or seven months in engineering college recruiting 
— even though this is common enough in industry 
today. There are many young men on the campuses 
who are the type and quality of engineering personnel 
that firms in private practice want and need. These 
young men are available to anyone through the nor- 
mal interviewing procedures. 

Times have changed, and the young graduate does 
not have to place himself on the block. On the other 
hand, personnel, even though limited, is still available 
on the college campuses to those who are willing 
to go half way and use a rational approach. 

At Illinois Tech, the placement office has aided 
private consultants as well as other modest sized 
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business organizations in recruiting on the campus. 
The herd instinct does not always rule among er- 
gineering graduates. We have found that more than 
half of the graduates accept a particular employment 
because of the type of work rather than any of ihe 
other considerations. Last year four was the largest 
group of graduates from Illinois Tech to go with any 
one of the 500 companies who scheduled personal 
interviews. This proves that these graduates were 
not swayed by glamour of flamboyant recruiting 
techniques. The small firm with a limited recruiting 
budget can do very well. It is largely a matter of 
knowing how to go about it. 











Work of the Placement Office 


The right way to recruit is to go through the cdl- 
lege placement office. Employers who have sought io 
circumvent organized procedures have found them- 
elves on the losing end. Those who try to buy their 
way into private colleges have not succeeded in spite 
of what has been printed on the subject. 

The placement officer in an organized college 
placement office spends a considerable amount of 
time, thought, and effort insuring that graduates and 
the representatives of business meet under the most 
favorable circumstances. The placemen' officer 
wants each to find out as much about the other % 
is feasible. The placement office will have personal 
resumes and faculty rating forms on ea‘) of the 
















graduates available to the representative of busi 
ness when they visit the campus. The mploy® 
also will have the fullest cooperation of t! » faculty 
in that they will, within reasonable limits, | * avail 

ualifica 





ble for private consultation concerning the 
tions of individual graduates. 

At Illinois Tech we arranged 2425 pe 
terviews between last year’s graduates 


onal it 
and the 
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representatives of business visiting the campus — 
for an average of 74 personal interviews per gradu- 
ate. We recommend that the graduates limit the 
number of interviews arranged for them, and ihis 
means that the students only see representatives 
of those companies in which they are seriously in- 
terested. No one company, regardless of size, has 
too large a schedule. This system makes it reason- 
able to advise private consultants and other small 
firms to engage in college recruitment. The system 
set up by the placement office means that college 
recruiting is not expensive, is not time-consuming, 
but is productive — if the recruiting firm knows how 
to go about it. 

A decade ago college recruiting, where it existed 
at all, was a most casual business. This led to ex- 
cesses on the part of some companies then engaged 
in securing graduates from colleges. “Dropping by 
the campus” was the usual approach. “Looking the 
boys « ver” was common. There were few brochures 
availasle to the graduating seniors. There were, per- 
haps, » few annual reports or several copies of the 
comp: y catalog. In many instances the company 
attitu » was, “If you’re interested — seek us out!” 
Little tention was given to preparation of a writ- 
ten e lanation as to what type of opportunity ex- 
isted » the graduates in the particular organization. 
Rare]. was a letter written to the placement officer. 
Many ompanies were proud of their policy of deal- 
ing on » with the top 10 percent of the graduates. 

The »ersonal interview did not follow any set pat- 
tern b. yond “getting a line on the boys.” Following 
the in’: rview, the applicant might hear further “rom 
the co: pany, but if he did not measure up to some- 
one’s }, conceived notion of what they thought they 
were joking for, that was the end of it. If the organi- 
zation was a large one and moderately progressive, 
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the applicant might receive an invitation to visit the 
plant — many times at his own expense. 

That is not the way to go about recruiting en- 
gineering graduates today. Things are different and 
if the consulting engineer wants to secure qualified 
and available engineering personnel from colleges, 
he should understand recruiting techniques. First, 
it is necessary that the placement office, if it is to 
operate for the mutual benefit of all, have available 
for the graduates all pertinent information on the 
recruiting firm. If this is not done, the recruiters can- 
not expect to attract those who have no other way 
of learning of the opportunities being offered. 


Background Data 


Many business organizations do not have literature 
prepared for this purpose, but most consulting firms 
do have a brochure explaining their method of opera- 
tion, the type of work that they do, a list of projects, 
and qualifications of their current personnel. This is 
the kind of thing needed by the young graduate so 
that he may know the firm he is dealing with. Where 
no such material is available, a well writien letter de- 
scribing the activities of the firm and its opportunities 
will substitute for other types of material as a fine in- 
troduction. Frequently, a good letter does as well or 
better than the most expensive brochures. 

The campus interview is usually short — perhaps 
15 or 20 minutes. This initial interview is an intro- 
ductory period for the applicant as well as the re- 
cruiter. It is the opportunity for the recruiter to get 
across to the graduate the basic facts about his organi- 
zation that can be told better than they can be writ- 
ten. It is also his opportunity to gather this same 
sort of factual information about the applicant. The 
recruiter is interested in getting information not 
provided by -the placement office in written form. 
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The interests, abilities, personality, and potentials 
of the applicant can be explored at this time. 

This is the time at which the consulting engineer 
can explain to the student the advantages of work 
with a firm in private practice. This is the time to 
tell the student why private practice is the most pro- 
fessional approach to engineering. It should be under- 
stood, however, that today’s engineering graduate 
is not naive in his unthinking acceptance of personal 
credos that are at variance with current conditions. 
The fact that you found it necessary to work 12 hours 
per day for 35 cents an hour during the depression 
may receive his sympathy, but it will not convince 
him that he should repeat your experiences. 

The applicant is at the interview to learn, and the 
representative is there to explain and inquire. Many 
company representatives fail because they do not 
understand the art of interviewing. The company 
representative must know how to put the applicant 
at ease so that he can be seen in something approach- 
ing his usual frame of mind and personality. The 
prospective employee must be at ease also in order 
that he may appraise the organization and its op- 
portunities in the light of his own abilities. Two 
strangers meet for a short passage of time to ask 
and answer questions, impress and be impressed, 
and choose or reject each other. 

Frequently, one or the other will quickly show 
that he is not interested in getting together. When 
this happens, veteran campus interviewers recognize 
that this is no time to hurriedly break off the inter- 
view. They recognize the obligation to spend the few 
minutes allotted in at least offering advice to the 
graduate — even if they cannot offer him a position. 
This can be valuable to the firm, for this is an oppor- 
tunity to sell the young man on private practice even 
if he is not currently suited for it, and it will leave 
a favorable impression with him that will be trans- 
mitted to other students. 


The Personal Interview 


Mr. Paul W. Boynton, supervisor of employment, 
Socony Vacuum Oil Co., a veteran in the field of col- 
lege recruiting, has aptly characterized a half dozen 
types of personal interviews as: 

{| Cursory: Results in humiliation and a sense of fu- 
tility for the interviewee. 

{| Standardized: In this instance the basic fact over- 
looked is that the person being interviewed is an in- 
dividual. This type of interview takes no cognizance 
of special situations. It is based upon the absurd 
premise that all people react the same way. 

{| Chatty: A pleasant, conversational type of inter- 
view in which the interviewer lets himself go and 
has a most enjoyable time in discussing a wide range 
of topics with the applicant. If not directed, it certain- 
ly will not gather the required information. 

{| Taciturn: The silent interviewer takes the atti- 
tude that the interviewee is present to get a job — 
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so convince me. The picture of the man interviewed 
under this arrangement is not likely to emerge. 
{Third Degree: The candidate, figuratively faced 
with a strong light and trick questions, is not likely 
tw exhibit himself and most likely will be antagonized. 
{| Competent: In which the interview takes the form 
of a two-way conversation — not a questionnaire, 
The conversation is skillfully and tactfully directed 
to insure the transmittal of the greatest amount of 
information, on both sides, in the time available. 














The Proper Technique 





This is good advice, and with just a little ex- 

perience, almost any man can become a good inter- 
viewer. There are really only three steps to take: 
{ The applicant is put at ease so he talks freely. 
{, The conversation is directed toward getting the 
key to the applicant’s interest and personality as well 
as discovering the qualifications for employment or 
for the specific position currently under discussion. 
{ The interview is guided by intelligently phrased 
questions designed to elicit the truth without being 
leading, misleading, or confusing. 

The interviewer should, of course, know what he is 
Iccking for. The factors generally listed as important 
by experienced interviewers are: 

{Does the applicant give a favorable impression? 
{| Does he seem energetic? 

| Does he seem mentally alert? 

{| Does he seem emotionally mature? 

{ Does he present evidence of good judgement in 
discussing past activities and future plans? 

{ Does he seem to have growth potential insofar as 
the firm is concerned? 

The answers to these questions will give some con- 
cept of the young graduate’s personality, charac- 
ter, and intellectual qualities. They also will indi- 
cate his attitude, and the interviewer has an oppor- 
tunity to judge his physical condition and appearance. 

If the representative has been skillful in interview- 
ing the students and if he has properly analyzed the 
information, he should be able to decide which, 
if any, of the students fit his needs. If the young mes 
that he selects agree that he has the best proposition 
to offer, then employment is merely a matter of for- 
mally offering a job and formally having it accepted. 

It can be seen that firms of consulting engineers are 
not really competing with the industrial giants whose 
lures they profess to distain. Consultants «re not 
really competing with the glamourous as) ects ; 
research or the cradle to grave security po ‘clés 0 
some companies. They are offering a wa) of life, 
a means of expression, an opportunity to earn * living. 
They are offering this young man a particu! r post 
tion in a special field of engineering, and you: ; grad- 
uates are receptive to this if the ideas and « ncep's 
are presented properly. 

Consulting engineer firms may not, it is t 1e, © 
cure all the personnel that they perhaps © ant oF 
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need. With few exceptions no one does that at this 
time. The most recent studies of college recruiting 
in industry show that organizations securing 58 per- 
cent of the graduates desired are doing better than 
average. But engineers in private practice have so 
much to offer that their story should receive a good 
hearing by the graduates. 


Pay Scales 


It is understandable that consulting engineers 
object to the starting salaries of young graduates. 
So much of the cost of operation of a consulting firm 
is in salaries that just a small increase in salary levels 
greatly affects the financial well being of the com- 
pany. As far as starting salaries for graduating en- 
gineers are concerned, in 1956, the over-all average 
for all engineers accepting employment in all types 
of companies in all parts of the country was $425 per 
month, based upon a 40 hour work week, with not 
more than one year’s work experience based on part- 
time or summer employment. Each graduating class 
at Illinois Tech over the past six years has started 
to work at $10 to $15 per month over the class of the 
previous year. 

Salary, on the other hand, is not the principal mo- 
tivating force in college recruitment. A $25 per 
month differential either way from the going rate 
does not seem to make much difference. We have 
found that if the salary offered is commensurate with 
the going rate, it does not even enter into the discus- 
sion. It is also true that individuals have different pri- 
mary interests, and there are many graduating 
students who are willing to take considerably less 
money for a job that they are convinced offers them 
the right work and the proper opportunity. 

Consulting engineers also should pay more atten- 
tion to the making of contacts through summer em- 
ployment. Part-time employment also is possible 
when the consultant is located in an area near an en- 
gineering college or university. Summer employment 
for ac anced undergraduates can supplement much 


of the vrimary training. It can be a period of amalga- 
Matic» on the part of the organization as well as the 
unde: -raduate. Studies conducted with each of our 
grad. ‘ing classes have shown that previous as- 
Sociai »n has much to do with a graduate’s choice of 
work ‘his, in many instances, stems back to sum- 
mer « :ployment or perhaps association with others 
who — .ve been or currently are with the firm. 


If tle consulting engineer will be consistent in his 
Searc’ ‘or manpower on the campus and if he makes 
know: the fact that work is available in consulting 
€ngin: r firms, he can be sure that his approach 
will b. as successful as any of the giant industrial 
organ: ‘ations. 

Good men are available and they can be obtained 
by those who are willing to face reality and seek men 


in the most logical place — the American college 
campus. ana 
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NO SLIPS... 
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With Alcoa Abrasive Tread Plate 


Hard, sharp particles of 
fused aluminum oxide give a 
grinding wheel its bite and 
Alcoa® Abrasive Tread Plate 
its grip. 

This abrasive surface is 
rolled into tough, aluminum 
alloy plate. It can’t come off. 
Its slip-proof qualities are 
more than surface deep. 

It stays slip-proof when 
wet, oily, greasy. 

Because it’s aluminum, it is 
durable, corrosion resistant 
and never needs painting. 

Use this safer, longer last- 
ing tread plate wherever 
accidents might happen. 
Your safety committee knows 
all the places. 

Just remember that 20,000 
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workers are killed and thou- 
sands injured in slipping 
accidents each year. If it pre- 
vents just one such accident 
in your plant, Alcoa Abra- 
sive Tread Plate would be the 
best insurance you can buy. 

Check the coupon for a 
four-inch sample and com- 
plete details. Aluminum 
Company of America, 1670-H 
Alcoa Building, Pittsburgh 
19, Pennsylvania. 


Your Guide to the Best in Aluminum Value 
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ABRASIVE TREAD PLATE 





ALunrmun commany or amemce | 


THE ALCOA HOUR 
TELEVISION'S FINEST LIVE DRAMA 
ALTEGNATE SUNDAY EVENINGS 





Aluminum Company of America 
1670-H Alcoa Building 
Pittsburgh 19, Pa. 


Please send literature and four-inch sample of abrasive tread plate. 


Name and title 
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Corporate vs Partnership Income Taxes 


FRANK H. WHITNEY, CPA 
Partner, Whitney & Pehlman, CPA’s 


Commissioner of Finance, Springfield, Illinois 


EVERY PROFESSIONAL MAN knows that there 


; is more to the question of corporate 

practice than income or income tax. 
There is a firm belief by a large seg- 

ment of every profession that corporate structure and 
professional activity do not go together. In the pri- 
vate practice of engineering the problems are particu- 
larly vexing, for in some states corporate practice is 


forbidden by law while in others it is permitted or 
even encouraged. 


What is Advantageous? 


If, however, we leave the ethical and legal prob- 
lems to the individual practitioner and his attorney, 
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we come to a very practical business probler 
to do with income. In those states where c 
practice is permitted, and among those e 
who can see their way ethically to practice 
corporate structure, it is important to knov 
is financially advantageous to operate as a 
ship or a sole ownership and when it is 
form a corporation. The change from pa’ 
to corporation, or the other way around, s! 
be attempted without the advice of a CP: 
attorney. But the basic principles are sin 
an examination of your financial situation ° 
whether a change might be financially wise. 
The first aspect to be examined is yo 
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growth record. If your firm has been growing at a 
rate faster than you can afford to finance, it may be 
that a corporate structure will be a material aid for 
financing growth. Sole ownerships or partnerships 
are at a disadvantage because the present income 
tax structure, in the higher brackets, leaves a smaller 
portion of income after taxes. 

Even if financing growth is not the governing 
factor, tax savings are important. When personal 
income of partners reaches the $16,000 — $20,000 
range, that is the time to look at the advantages of 
corporate structure. A personal taxable income of 
$16,000 is taxed in its top bracket at the rate of 30 
percent. A $20,000 taxable income reaches the 34 
percent bracket. Corporations, by comparison, pay 
30 percent on the first $25,000 and 52 percent on all 
income over that. 














Comparative Income 





To see just what this means, take as an example 
the owner of a consulting firm with a net taxable in- 
come of $40,000 a year. Assuming that he is a married 
man and gets full exemptions, he will pay a tax of 
$13,354, leaving him a net income of $26,646. Next 
to our rather well-to-do friend there is another con- 
sulting engineer whose firm is a corporation. It, too, 
makes $40,000 a year. The corporation pays him 
$16,000 in salary, and $24,000 is considered corporate 
income. The personal income tax on his $16,000 plus 
the corporate tax on the $24,000 comes to $10,460, 
leaving him $29,540. He is $2894 better off than his 
neighbor who is not incorporated. And that $2894 is 
after taxes. The first engineer would have to earn 
about $5200 more each year to catch up with him in 
spendable income. 

To be precise, we must subtract $90 from the $2894, 
leaving an actual $2804 advantage for the corporate 
arrangement, for the engineer, as an employee 
of his corporation, must pay $90 in Unemployment 
Compensation taxes. He may or may not get some- 
thing »ack from this in the way of unemployment 
compe sation. We hope not. 





















Accur ‘ated Surplus 






Thi »xample assumes that the income from the 
corpo ‘ion is such that there is not too great a sur- 
plus: the end of the year or that there is some 

















legiti: -e use for the surplus. The federal govern- 
ment |] permit an accumulated surplus of $60,000 
witho: questioning it. Unreasonable accumulations 
inexc ; of this may be subjected to a special tax on 
impro; ry accumulations of surplus of 27% percent on 
the fir $100,000 and 38% percent on amounts over 
$100,0° For this reason it is necessary to have some 
ood |. » for undistributed profits. One investment 
now b: ng made by many engineers is the building 
of thei: wn offices. This is a perfectly legitimate use 
for unc tributed profits, and it adds to the assets of 
the cor; oration. In other words, undistributed profits 
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can be put into usable real estate and thereby avoid 


an improper accumulation of undistributed profits 
by the corporation. 


Selecting a Salary 


When working under a corporate structure, there 
is always some relationship between the salaries 
paid the owners and the corporate income that will 
give the lowest tax bill. For example, if a corporation 
owned primarily by one engineer has an income of 
$100,000, and if nothing is paid to the engineer in 
salary but the whole amount is considered corporate 
income, the tax will be $46,500. At the other extreme, 
if the whole $100,000 is paid to the engineer, a married 
man, as salary, leaving no corporate income, the iax 
would be $52,056, which would be the same tax paid 
if the firm were operated as a sole ownership rather 
than as a corporation. But in between these two ex- 
tremes, there is some point at which the tax would be 
lowest. In this example, that point would be ap- 
proached when the engineer took $43,000 as salary, 
leaving $57,000 as corporate income, yielding a total 
tax of $39,100. 

A similar situation exists when the corporation 
has two or more owners. If such a firm had two 
owners and an income of $100,000, the minimum total 
tax would be had if each partner were paid $30,000 
as salary and $40,000 were considered corporate in- 
come, yielding a total tax of $30,302. These figures 
are approximate, for personal deductions might vary 
the personal taxes. Any CPA can calculate the best 
division of income to achieve the lowest tax for the 
particular situation. 

Consulting engineers are more fortunate than 
many business men in being able to justify large 
salaries on the basis of personal services rendered 
the corporation. If we were talking about a manu- 
facturer, the Treasury Department might question 
a very high salary as being a tax avoidance device. 
A manufacturer might have a hard time justifying 
an extremely high salary—for he could not prove 
that the income was in just payment for actual 
services performed for the firm. The consulting engi- 
neer, however, manufactures nothing, and it is easier 
to justify to a tax examiner a high salary, for what- 
ever income a consulting engineer firm has comes 
directly from the work and intellect of the engineers. 
Capital investment and “value added by manufac- 
ture” are small or nonexistent. For this reason, the 
engineer can logically pay himself a high salary in 
relation to income, and he has a much better chance 
of justifying that salary to the tax men. 


Pension Plans 


There is another advantage to corporate structure. 
Currently, the Treasury Department permits cor- 
porations to set up pension plans for employees and 
deduct the cost from current income for tax pur- 
poses. No tax occurs until the benefits are paid out 
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Pumps are old stuff to us. But now and then we’re still amazed 





at all the work they do. And we know it’s important 





that they keep working. 






Take, for example, the 39 Goulds pumps ordered for the new plant 
being built by the Buckeye Cellulose Corporation. 






A number-happy chap figures they’ll do the work of a bucket 





brigade of about 3800 men—and cost considerably less. 





Those 39 pumps, by the way—they range from a little 





one-inch model up to five in the 14” size—can move well over 





8,000,000 gallons of liquid an hour. Because much of Buckeye’s 





pumpage is corrosive, many of the pumps are of stainless steel. 





The gist of all this: Pumps are important in almost any plant— 





they deserve a lot of careful planning— 
the kind of planning we’ve been doing for 109 years. 






The kind of planning we can put to work for you 
whether you pump acids, paper stocks, corrosive alkalies, 
salt water, slurries, or just plain old water. 










GOULDS PUMPS, INC. 
Seneca Falls, N. Y., Main Office and Works 

Branches 

ATLANTA, 15 Peachtree Place, N.W. 


BOSTON. Room 314, 1330 Beacon St. 
Brookline, Mass. 


ee CHICAGO, 53 West Jackson Blvd. 
P INDUSTRY HOUSTON, 2314 Main St. 
PUMPS FOR : NEW YORK CITY, Room 1503, 11 Park Place 
oe erent: : ce ee us PHILADELPHIA, 2099 North 63rd St. 


PITTSBURGH, Room 512 
Bessemer Bidg., 104 - 6th St. 


TULSA, 543 East Apache St., P. 0. Box 6157 







GOutLDS 











West Coast Representative: GOULDS PUMPS Western, Inc., 1919 N.W. Thurman St., Portland 9, Oregon 
In Canada: The A. R. Williams Machinery Co., Ltd....in all principal cities 





to retired employees. This mean; 
that fairly substantial amounts o 
money may be put aside each yea 
in an approved pension fund, and 
then the employees pay income 
taxes on this based on the rate at 
which it is paid out to them in 
later years. The Officers of the cor. 
poration also can participate jn 
the pension plan and receive the 
same benefits as any other en. 
ployee. The tax on the benefits are 
deferred from a high bracket in. 
come year to one after his retire. 
ment — which is probably lower. 
This cannot be done with a part- 
nership or a sole ownership where 
taxes must be paid currently—as 
earned. If you try to put money 
aside for later years and you are 
currently paying taxes in the 50- 
percent bracket, you will have to 
save twice as long or put aside 
twice as much as if you had a pen- 
sion plan that paid you your in- 
come after retirement at a rate 
that fell in the 25-percent bracket. 
The higher your current income 
tax bracket, the more it costs you 
to put aside money for retirement 
and the more advantageous a pen- 
sion plan would be. This is an im- 
portant consideration. 

There is before Congress a tax 
bill designed to equalize this tax 
inequity. It is the Jenkins-Keogh 
bill, and if it ever passes, this par- 
ticular advantage will no longer 
exist. Partnerships and self-en- 
ployed persons will be permitted 
to set up pension plans similar to 
those permitted corporations. But 
the bill has not passed, and 
the Treasury Department is of 
posed to its passage at this session 
Meanwhile, the corporate ad- 
vantage remains. 


Disadvantages 


There are, however, s ne dis 
advantages to corporate s ‘ucture. 
If the accumulated undi: ributed 
income of a corporation ecomes 
greater than can be jus jed. for 
the reasonable needs of he cor 
poration, then the exce ‘ive 
come must be distribut« — in the 
form of dividends, or th penalty 
tax paid. If dividends <e paid 
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you have double taxation, and 
you would be better off as a part- 
nership than as a corporation. 
When it is necessary to pay divi- 
dends in order to hold down a 
surplus, then the corporate income 
is taxed to the corporation and the 
dividends paid from corporate in- 
come are taxed again to the indi- 
vidual receiving them. That is too 
much. When such a condition 
exists, it may be best to revert to 
partnership or self-employed sta- 
tus. The corporation can be dis- 
solved and the accumulated sur- 
plus can be taxed to the individual 
receiving it as a capital gain with 
a maximum of a 25-percent rate. 


Fruitbasket Change 


Therefore, it is conceivable that 
if a firm of consulting engineers 
were to operate so as to get the 
optimum tax position, they might 
start as a partnership, change to 
a corporation during a period of 
expansion and successful opera- 
tion, then revert to a partnership 
again when they become so 
wealthy it is no longer possible to 
avoid distribution of corporate 
profits. 

If such a situation occurred it 
would result from an accumulation 
of cash in the corporation not need- 
ed in its operation. Such cash in 
distribution would be available 
to pay the tax; a situation which 
certai::!y does not exist during a 
perio: of rapid growth. 


Ethics «re Another Matter 


Thi. has nothing to do with the 
ethic: aspects of the matter. As a 
CPA. am aware of the ethical 
objec' ns to corporate practice 
by p ‘essional firms. However, 
corp. ‘e practice by engineers is 
quite >mmon in some states, and 
if the ethical objections can be 
ignore , there is no doubt but that 
corpo: te practice can mean in- 
crease income when conditions 
are r nt. If you can settle the 
ethics nvolved to your satisfac- 
tion, then see a tax attorney or a 
CPA for the advice you will need 
in determining whether or not to 
make ihe change. ae 
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Low-Cost Automatic 
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Flow charts directly readable in million gallons per day 
or gallons per minute over various sizes of Parshall 
flumes. The same recorder can also be used with charts 
reading in feet and hundredths to record head or surface 
fluctuations in lakes, streams and wells. Priced from 
$132. Write for free Bulletin 24. 















The planning and efficient operation of any project which 1n- 
volves measurement of flowing liquids is based on flow data 
which can be obtained with STEVENS Water Level Recorders. 
STEVENS instruments are at work compiling data on hydro- 
electric and flood control projects and in water works, sewage 
disposal plants, irrigation and industrial installations in all 
parts of the world. 










Experienced technical staff avail- 
able for consultation on any liquid 
measurement installation. Write, 
giving description of project, and 
scope of data desired. 


% 
LEUPOLD & STEVENS 
INSTRUMENTS, INC. 


| 
| 
| 
| 
| 
| 
4445 N. E. Glisan Street : Please rush______——__scopies of the STEVENS DATA BOOK 
| 
| 
| 
| 





invaluable for your 
reference file 






4 
| 
| 
| 

144 pages of technical data on recorder | 

installations, plus a wealth of hydraulic | 

tables and conversion tables. $1.00 each. | 
| 
| 
| 
| 
| 
' 






(No COD's.) 











LEUPOLD & STEVENS INSTRUMENTS, INC. 
4445 N. E. Glisan St., Portland 13, Oregon 







Portland 13, Oregon for which | enclose $1.00 each. 
* 
Specialists in Hydrologic 


Instruments for E: 
HalfaCentury Gass 
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WAGE PLANT LAYOUT TAKES INTO CONSIDERATION BOTH CURRENT NEEDS AND FUTURE EX ‘NSION: 
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tiSewage Plant Layout 


DANIEL D’ADDONA, McNamee, Porter and Seeley 


Daniel D'Addona was graduated from the University 
of Michigan, in 1951, with a BS in Civil Engineering. 
After graduation he went to work for Drury, Mc- 
Namee and Porter (now McNamee, Porter and 


THE LAYOUT OF THE UNITS of a good sewage 

treatment plant takes only a small 
percentage of the over-all design 

time. However, a lot of thought must 
be given to it because the plant layout is the basis 
of all subsequent drawings and computations. If 
the location of a unit is changed after plans are 
well under way, it may mean making new structural 
and hydraulic computations and shifting roads, pipe- 
lines, and perhaps other units. 

The essential data necessary to lay out a plant are 
a topographical map of the site, soil borings, informa- 
tion on existing services and access roads, and 
records of maximum flood levels. 

Layout begins after the type of treatment and 
the size of all units have been tentatively chosen. 
Then templates of each unit, drawn to the same 
scale as the site plan, are cut out of paper or card- 
board. These templates then are positioned on the 
site plan until the designer is satisfied that the 
final layout will result in the most efficient, the most 
dependable, and the most flexible sewage plant — 
at the ‘cast cost. This will require moving the tem- 
plates »round several times, weighing the advantages 
and di .dvantages of each move. When more than 
one p!-n seems to have possibilities, they are all 
drawn ‘o scale. Then the advantages and disad- 
vantas : of each are studied until the best plan can 
be che -n. 

The ost important factors affecting the location 
and th orientation of the major units are: 

{Size od shape of the site 
{Topo -aphy 

{Soil « ditions 

1 Flooc conditions 

{ Loca’ on of services and utilities 
{Future expansion requirements 

{ Archiiectural aspects 


Size and Shape of Site 


The size and shape of the site will influence 
greatly the location of the major units, particularly 
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Seeley). Mr. D'Addona has specialized in sewage 
plant design and has done considerable work of this 
type. He is a member of the Michigan Federation 
of Sewage and the Industrial Waste Association. 


if the site is small or odd shaped. On a long, narrow 
site, the units, by necessity, will be strung out. This 
pattern of design will result in longer and larger 
pipelines. On a small site the units must be placed 
close together and, while this may result in lower 
costs, future expansion might be difficult, expensive, 
or perhaps, impossible. 

If the site is large and reasonably square, the 
concentric pattern layout! can be used. The concept 
of the concentric pattern involves the placing of the 
operator near the center of all the units, with more 
frequently attended units closest at hand and the 
least frequently attended units further away. This 
pattern results in a better operated plant, as the 
operator’s activities are centered at his control room, 
and his movement is held to a minimum. For small 
plants with only one operator this is especially im- 
portant because the reduction of operational activity 
gives more time for maintenance and repair. Also, 
pipelines are shorter, resulting in lower pumping and 
construction costs. 


Topography 

Pumping and pumping equipment is expensive, so 
the number of times that sewage is pumped should 
be kept to a minimum. The location of units to 
make use of any difference in elevation available 
on the site may reduce pumping costs by providing 
enough head to permit natural flow. 


Soil Conditions 


Sewage plants generally are built near streams 
and rivers where soil conditions may vary from 
point to point on the site. The two most important 
soil conditions are the height of water table and the 
bearing value of the soil. 

If the elevation of the water table varies greatly 
in different parts of the site, it may be possible to 
locate shallow units, such as sludge beds or trickling 
filters where there is a high water level. Deep units, 
such as pumping stations, aeration tanks, or diges- 
tion tanks should be placed where a low water 


97 





table exists. This will result in less dewatering 
costs during construction, and some steel and con- 
crete can be saved in some of the structures. The 
placing of a heavy building on a soil with poor bear- 
ing value may require expensive piling. It some- 
times is possible to locate the heavy structures in 
that part of the site where the bearing value of the 
soil is greater, eliminating the cost of piling. If the 
soil conditions are very bad on the original site and 
alternate sites are available, they should be in- 
vestigated thoroughly by the designer. 


Flood Conditions 


Often part or all of some suitable sites are sub- 
ject to flooding. Where this condition exists, op- 
erating units should be located on high ground 
above the maximum flood level to prevent damage to 
pumps and other operating equipment. If this is 
not possible, diking is necessary. 


Location of Services and Utilities 


Some of the services that a sewage treatment 
plant may need, depending on the size of the plant, 
are roads, railroads, power lines, water, gas, and 
sewers. The units are located so that the services 
that cost the most to construct per lineal foot are 
kept as short as possible. Pumping costs also must be 
considered with the cost of the pumping mains. 


Future Expansion 


The amount of space on the original design that 
should be allotted for future expansion is a problem 
that every engineer faces in the layout of a sewage 
plant. Industrial firms can sell or rent old struc- 
tures and move to a new and larger site when ex- 
pansion is not feasible. A sewage treatment plant, 
however, is composed of a special group of struc- 
tures not easily adapted or converted to other 
uses. If it cannot be expanded, it either must be 
abandoned or supplemented by another plant in a 
different location. A different location usually re- 
quires pumping the sewage from the old site to 
the new one or construction of additional trunk 
sewers. The cost will be many times that of providing 
for expansion of the original design. 

A sewage treatment plant site should be large 
enough so that it can serve all the tributary area 
population. The units should be located so that 
expansion can be accomplished easily. This may in- 
crease the initial cost of the plant, but will sharply 
cut costs later. 

It was once the belief of many designers that if 
they provided space to double the original design, 
this would be sufficient. Their thought was that 
population growth is difficult to estimate, and pro- 
viding space for double the plant design would 
be sufficient for 40 or 50 years. Besides, new treat- 
ment processes, they thought, would be discovered 
which would render present practices obsolete. The 
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tremendous growth in population and industry anj 
the increase of water use after World War II shat. 
tered this belief. It is good to be optimistic, by 
it is also wise for expansion purposes to assume that 
the present methods are here to stay. It is smart ty 
provide plenty of room for expansion. 


Architectural Aspects 


An attempt is made by many designers of sewage 
treatment plants to place the best looking build. 
ing where it is most easily seen, usually at or near 
the entrance road. For many plants this unit is the 
service building. Visitors will normally stop at this 
building because it contains the operator’s office, 
It is important to leave a good impression on the 
public, not only for aesthetic reasons, but, as the 
saying goes in sewage circles, “People smell with 
their eyes,” and no one wants a smelly plant. This 
is not bad logic. It makes good sense to please the 
public if the cost is not too great. Location of the 
service building at the aesthetically proper spot is 
part of the planning problem. 


A Recent Project 


Not all of the above items affect the layout for 
any one site. Every site has different conditions and 
presents different problems. 

The accompanying drawing shows the layout of 
a plant recently designed by the author for a city 
with a population of 3000. A number of factors 
affected the location of each unit. 


Size, Shape, and Topography 


The site was fairly rectangular, and layout of the 
units worked out well. If the site had been greater 
in width, the sludge beds could have been located 
further south, resulting in less sludge piping anda 
shorter road length. All the units are about equally 
distant from the service building. 

The topography of the site was such that the 
elevation on the west side was eight feet above the 
east side. By placing the filter on high ground to the 
west, the sewage flows by gravity from the trickling 
filter to the final settling tank. If the filter were 
otherwise located, another stage of pumping might 
have been necessary. 


Soil Conditions 


Borings showed the soil to be progressive: poore! 
and the water table progressively higher gc ng east 
ward. For this reason, the sludge beds, w ich at 
very shallow and very light, were locate: on the 
east side. . 

Flooding did not enter into the design of ‘his sité, 
for the whole area is above flood level. 


Location of Services and Utilities 


Most of the services had to be brought in rom - 
north. By placing the plant on the souther - side 0 
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Union Pacific installation (heavy dotted line) runs under pavement to various shops 
and buildings. Gilsulate has high load-bearing capacity, takes heavy pounding here. 


9250 ft. of GILSULATE-covered 
steam lines help Union Pacific 
tun smoothly in Omaha 


An 8-inch steam and 4-inch diesel line enter- 
ing a bellows-type expansion joint in a man- 
hole; system was installed by UP crews. 


Under tracks, alongside of tracks,under 
heavily-trafficked streets — practically 
all types of tough in-service conditions 
have been overcome by GILSULATE 
at Union Pacific Railroad’s Omaha 
installa:ion. Running from the main 
boiler :oom of the UP shops to the 
Union ‘tation, the distribution system 
consis: of three sections: 1) a 2800- 
foot scion of 8-inch steam line; 2) 
5300 ft of 8-inch steam and a 4-inch 
diesel | line; 3) 1150 feet of 3-inch 
steam 1e branching from section (2) 
and ca:-ying 150 psi steam plus 100 
degree: superheat. 

First ‘nstalled in 1954 and continu- 
ally sut ected to pounding, shock and 
Vibrati\ 1 from heavily-loaded freight 
trains a:.d normal yard traffic, this GIL- 
SULAT! system has functioned flaw- 
lessly. $10 tons of Type C GILSULATE 
were used initially, and additional in- 
stallations are being made here and at 
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other Union Pacific yards. 

GILSULATE’s insulating efficiency, 
all-around pipe protection, and high 
loading capacity make it the ideal 
choice for this and other types of in- 
stallations. More and more, architects, 
engineers and contractors are discover- 
ing that GILSULATE provides perma- 
nent corrosion protection for hot un- 
derground pipes at the lowest cost per 
installed linear foot of any other pipe 
insulation system. 

Investigate the value of low-cost, 
easily-installed, dependable GILSu- 
LATE. See your local GILSULATE dis- 
tributor for a convincing demonstra- 
tion. Complete details are yours for the 
asking. Write the office nearest you. 


AMERICAN GILSONITE COMPANY 


SALT LAKE CITY 1, UTAH 
Affiliate of Borber Oil Corp. & Standard Oil Co. 
of Cal. OFFICES AT 134-M West Broadway, Salt 
Lake City, Utah, The Agents Building. 3537 Lee 
Road, Cleveland 20, O. 





. EASY TO USE—just pour and tamp... pipe 


. FORMS 3 ZONES of protection against 


. NEEDS NO HOUSING OR MECHANICAL 


. ONLY NEEDS NORMAL PIPE SPACING: for 


. THREE TYPES AVAILABLE: 





FACTS ABOUT GILSULATE 


heat does the rest. 


heat loss and all hazards commonly en- 
countered by hot buried pipes. 


SHEATHS: no mixing, special handling or 
equipment. 


multiple pipe or cramped conditions. 
Type A for 220°-300°F. temp. range 


Type B for 300°-385°F. temp. range 
Type C for 385°-520°F. temp. range 








ULATE 


The Triple-Zone Insulation 
System For Lifetime Protection 
of Hot Underground Pipes 


Do you receive PIPE INSULATION NEWS? Ask to be put on our mailing list. 
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indicates set point and * 
a variable at a glance! 


p j u Ss 2 Je * ; 
@ Standard proportional band 1-100% . . . also available to 150%. 
@ Proportional and differential gap actions easily selected with a 


taadily accessible. Automatic reset optional. 
%'’ square x 4’’ deep. 
back circuit with sensitivity of 1/10% and re- 
peatability of %%. 
iety of temperature ranges; pressure ranges 
from 0-30’ H,O te 0-10,000 psi, and in vacuum ranges of 
0-30” Hg. ® 


No other pilot comes even ose iyfa comparison of features with 
the USG Temperature or Pilot. The scope of applications 


is well beyond the range of ordi pilots for flexibility and accu- 
racy, and compares favorably with m or a expensive controllers. 


Write for descriptive catalog, or get I Yom your distributor . . . 
his name is in the “Yellow Pages’’ of your Phone book 
“® 


un f{SGprares GAUGE 
Division of American Machine and Metals, Inc. 
Sellersville, a, 


Home of the SUPERGAUGE ® 


MORE THAN 50,000 TYPES OF GAUGES + SUPERGAUGES «© SOLIDFRONTGAUGES « RECEIVERGAUGES e TEST 
GAUGES * RECORDERS * CONTROLLERS « TRANSMITTERS » PSYCHROMETERS ¢ AVIATION INSTRUMENTS 
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the site, the cost of these service; 
was increased. However, a com. 
bination of other factors, particy. 
larly provision for future expan. 
sion, influenced the location of the 
units at the south, as shown. 


Future Expansion 


Future expansion for each unit 
can take place as follows: 

Settling Tanks — The primary 
and final settling tanks each can 
be expanded to double their pres. 
ent size adjacent to the existing 
units. If greater expansion is re- 
quired, the final settling tanks can 
be converted to primary tanks and 
a new circular secondary tank 
built. The city has been advised to 
buy the land south of the site so 
that it can be used for this pur- 
pose. If the city cannot buy this 
land, the new final tank could be 
located east of the existing tanks. 

Standard Trickling Filters — 
There is space for two more filters 
of the same size on the western 
side of the site. Each standard 
filter can also be converted toa 
high rate filter with recirculation, 
which would at least double the 
capacity of each filter. 

Digesters — more than ample 
space is available for future di- 
gestion tanks to the north. 

Sludge Beds — The sludge beds 
can be expanded both north and 
south of the present beds. When 
this capacity proves inadequate, 
vacuum sludge filters can be in- 
stalled with the sludge beds pro- 
viding standby service. 


Architectural Aspects 


The service building was placed 
as close to the incoming road 4 
possible. Also, the sludge beds 
were kept away from the entrance 
road. The result is a plent that 
should treat the communit’’s seW- 
age at reasonable cost, >rovide 
plenty of room for expans on, and 
give the people a project «{ which 
they can be proud. o? 


1. Smith & Pihlstrom, “Theory of Com- 
pact Waste Treatment Plant Desig 
Public Works (December, 195 ). 
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com. DAY-BRITE | HERE...MEANS BETTER SEEING HERE 
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di- SCHOOL BOARD’S UNANIMOUS CHOICE over five competitive fixtures, these Day-Brite Luvex® units com- 

fortably illuminate the Mechanical Drawing Room in Vandevender Junior High School, Parkersburg, W. Va. 
ds 
id 
n No guesswork here...they compared! 
e, 
l- 
, When your lighting specification has to pay off in 

better seeing, don’t guess or gamble on unproved rvonepoce 

2 ° e enclosure 
equipment. Demand Day-Brite, the nation’s first 
id ie tiled : All-metal, 
; choice in lighting fixtures. Compare them with any die-formed 
other fixture on the market. Prove Day-Brite Vw ai, 
) ZA »> instailation 
: superiority to yourself! Ss ae 
DAY-BRITE LUVEX® fixtures meet all three 

) requirements of good classroom lighting: 

Day-Brite Lighting, Inc., 5479 Bulwer Avenue, St. Louis ore ae — ee. 50% ” 

7, Mo. Day-Brite Lighting, Inc., of California, 530 Martin Jiteamtteaiveckh 


Ave., Santa Clara, Calif. 
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DECIDEDLY BETTER 
MATION’S LARGEST MANUFACTURER OF CommERCIAL (°J/\ G0 >2. 400 8 ll any INDUSTRIAL LIGHTING EQUIPMENT 
thigh MH Jill za) 
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“Dig deep...good preparation can betterith 
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Mr. Ray Middleton 
of Roberts and Schaefer Company of Chicago, says: 


“Even coal of exceptional uniformity, purity and combustion 
characteristics can present tough preparation problems. Ability 
to originate or uncover systems that will speed production and 
cut costs is an essential part of a consulting organization’s serv- 
ice to the industry. It is acquired by combining bold, sound 
research . . . broad, diversified engineering and construction 
experience ... and years of close contact with applicable proc- 
esses and equipment. We must dig deep to plan plants which 
will better even the best coal.” 
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Ses BUYERS’ DEMANDS fot 
good coal, well cleaned, un 
formly graded and sized have 
brought about tremend«us devel- 
opment in coal prepar*tion mé& 
chinery and methods. ’roducefs 
seeking to meet these jemands 
will do well, therefore, t« talk with 
engineering companie: who af 
accustomed to solving © oal prey 
aration problems. 

Steam coals can som times b 
upgraded for metallu: ical use 
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A diversion chute for loading booms eliminates 


hical means of regulating feeds. Various types of decks are loss of time while cars are being shifted; no inter- 
ilable to suit local conditions. This heavy-duty Jeffrey feeder ruption in plant operation. Here the Jeffrey boom 


discharging coal and rock to an aerial tram. 


3-compartment, 8-cell Jeffrey Baum 
Jig. Its down-stroke principle of 
operation makes for effective separation 
over a great size range...8” x 200 mesh, 
for example, without previous 

sizing of feeds. 


he best coal” 


Seams -onsidered too dirty or low 
grade >? work may be put back 
into pr. duction. Overall efficiency 
of eve. the modern plant can 
often ke raised. 


You’!! find, as part of these im- 
Prove nent programs, Jeffrey 
equipment plays an important 
Patt... Jeffrey washers, crushers, 
feeders, screens, picking tables, 
J§8 and magnetic separators, load- 
Ing booms and conveyors. 





is in the normal loading position, with diversion 
chute in retracted position. 





IVEFFREY 


THE JEFFREY MANUFACTURING COMPANY 
822 North Fourth Street, Columbus 16, Ohio 





co 
NVEYING * PROCESSING « MINING EQUIPMENT...TRANSMISSION MACHINERY... CONTRACT MANUFACTURING 
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Report 
from 
France 


WALDO WALLIS 


CONSULTING ENGINEER 
CORRESPONDENT 
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Mont Saint Michel 


FIVE YEARS BEFORE the nationalization of 
France’s power companies in 1947, 
the French consulting engineer, R. 
Gibrat, aided by an engineering 
group representing the principal private French pro- 
ducers of electric power, was devoting much of his 
time to the study of tidal power. He was especially in- 
terested in possibilities for the development of a tidal 
power plant on the Rance River, in northwest France, 
which literally “meets itself coming back” at the rise 
of the Atlantic tide. 

After 1947, when France’s power companies were 
grouped under Electricite de France, the work went 
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TIDAL POWER PLANT NOW UNDER CONSTRUCTION AT 
RANCE WILL HAVE 38 OF THESE BULB TYPE REVERS- 
IBLE TURBOGENERATORS RATED AT 9000 KW EACH. 
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on — still under Gibrat’s direction. There is some 
experimenting yet to be done before the project is 
put into service, but construction of the 2000-ft dam 
began in mid-March. 

It is interesting to note that Louis Napoleon, in 
1851, had a survey made to establish the high tide at 
this point on the coast. His method was to have 800 
French infantry men armed with pickets and pots of 
paint march out toward the sea. When the tide was 
at its highest, between 7:51 and 8:20 AM, they plant- 
ed their pickets and applied their paint. 

Of more current engineering value is a survey re 
cently made by aerial photos taken from helicopters. 


Tourist Attraction 


When completed, this tidal power plant is expected 
to provide France with 800-million kwh per yeat, 
with completion estimated for 1962. At its current 
stage of construction, however, it is more of « tourist 
attraction than a power project. The first ins‘ allation 
on the Rance is not far from the tourist c»nter of 
Saint Malo, and visitors have been adding th: project 
to their list of local attractions. 

The Rance project will serve not only as a ractical 
power producing plant, but it also will be a p: ot plant 
for another and larger undertaking. The la: er pro 
posed project envisions the inclosure of the 3aie du 
Mont Saint Michel, on the Brittany coast © djacent 
to Saint Malo. Preliminary plans include a am 23- 
miles long containing 1200 generating unit with a 
capacity of between 7000 and 10,000 kva eacit The 
capacity of this project is estimated at between 8-@ 
10-million kilowatts with an annual production 4 
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ETAL WALLS 


for INDUSTRIAL and COMMERCIAL BUILDINGS 
ALUMINUM, STAINLESS or GALVANIZED STEEL 


The new Ditto plant, illustrated below, is another excellent 
example of Mahon metal curtain wall construction in a modern 
industrial building. The fluted metal wall plates produce an 
attractive, clean-cut wall surface with a continuous pattern. Bright 
metal—aluminum or stainless steel—in combination with brick, 
stone, or other materials, offers unlimited possibilities in architec- 
tural treatment of exterior design. Mahon Insulated Metal Curtain 
Walls are light weight, permanent construction. Erection is fast... 
buildings can be quickly enclosed—even under low temperature 
conditions. They are economical, too . . . savings amount to as 
much as 50% of the’cost of masonry walls in some types of build- 
ings. Mahon walls are available in the three patterns shown at 
left. In the “Fluted Wall” and the “Ribbed Wall”, vertical joints 
are invisible—symmetry of pattern is uninterrupted across the 
wall surface . . . and, both of these walls can be field con- 
structed up to sixty feet in height without a horizontal joint. 
These two design features, which are extremely important from 
an appearance standpoint, were engineered into Mahon Insulated 
Metal Curtain Walls to produce a finer appearing wall surface 
free from unsightly joints. When you build with metal curtain 
i, walls, you, too, will want these Mahon “better look” features. 
FLUSH , RIBBED , or FLUTED See Sweet's Files for information, or write for Catalogue W-57. 





Over-all "U” Factor is Superior to a Conventional THE R. C. MAHON COMPANY «+ Detroit 34, Michigan 
Masonry Wall with Furred na and Plaster Sales-Engineering Offices in Detroit, New York and Chicago « Representatives in Principal Cities 


Manvfacturers of Insulated Metal Curtain Walls and Wall Panels; Underwriters’ Rated Metal- 
clad Fire Walls; Steel Roof Deck and Long Span M-Decks; Permanent Concrete Floor 
Forms; Acoustical and Troffer Forms; Electrified M-Floors; Rolling Steel Doors, Grilles, 
and Underwriters’ Labeled Rolling Steel Fire Doors and Fire Shutters. 
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In this new, modern plant for Ditto, Inc., Lincolnwood, Illinois, 
16,200 sq. ft. of Mahon Insulated Aluminum Curtain Wall 
of the Fluted Pattern were employed. Battey & Childs, 
Architects. Charles B. Johnson & Son, Inc., General Contractors. 


AUGUST 1957 














ater Problems? 


Industrial can help you decide which 
kind of water treating equipment 
will best satisfy your clients’ needs. 





First of all. . . Industrial builds all kinds of water 
treating equipment. This means that our Water and 
Waste Treatment Division can recommend without 
partiality the most efficient and economical unit 
your client can use. Second... this division is 
staffed with C.E.s and M.E.s so your specification 
is backed by a competent chemical analysis and the 
recommended design is thoroughly engi- 
neered to cover all chemical and mechanical fac- 
tors. Finally . . . you’ll find our equipment in most 
auto and appliance factories; in many chemical, 
textile, sugar and paper plants; petroleum fields and 
refineries—just about anywhere that purification of 
liquids is important. 





Here are some logical applications of 
different kinds of equipment 


Filtration for paper mill waste. This large Verti- 
cal Leaf Filter takes the sludge out of paper 
processing water. It is the most economical way fora 
New Jersey mill to avoid violation of anti-pollution 
laws. Industrial makes all kinds of filters, Horizontal, 
Vertical, Tubular, Hydra-Shoc. All can be adapted 
to complete automation and can be arranged with 
a host of rapid cleaning and convenience features. 


lon Exchanger purifies plating bath water. 
Many metal finishing operations (plating, painting, 
anodizing) require rinse water better than drinking 
quality. Minute amounts of mineral in these waters 
will cause stains in plating, pinholes in paint coats 
and retard pickling processes. This modern chemi- 
cal device can up-grade quality, save labor and pay 
for itself in a surprisingly short time. This one is at 
work in the Sunbeam plant in Chicago. 





Zeolite Softener prepares boiler feed water. 
This unit in an Indiana appliance plant prevents 
scale formation in boiler tubes by replacing calcium 
and magnesium ions with sodium ions. The water 
achieves “‘zero”’ hardness in one rapid pass through 
the exchanger bed. The unit is useful for washing 
operations, food canning, textiles and other proc- 
essing affected by hard water. 











Want detailed literature? 
Just a note telling us how 
you'll use the water will do. 


FILTER & PUMP MFG. CO. 


5932 OGDEN AVENUE - CHICAGO 50, ILLINOIS 
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proaching half the present elec. 
trical energy consumed in France. 
The smaller Rance project make; 
use of a dam 2329-ft long and 157. 
ft wide. It will use 38 generating 
units of 9000-kilowatt capacity 
each. These units are to be install. 
ed in the dam with their center 
lines about 18 feet below low we. 
ter level so that they are always 
completely immersed. Control; 
switchgear, and other auxiliary 
equipment will be located in the 
upper part of the hollow dam. 
There will be sluice valves at each 
end and locks on one end, to per- 
mit passage of ships from the 
Rance into the sea. 

The tide at this point rises to 
about 60 feet. 


Proposed Cycles 


Previous plans for tidal power 
plants proposed the use of either 
single or double effect cycles. With 
these schemes the classic vertical 
axis Kaplan turbine could be used 
to develop power equal to that of 
an equivalent low head hydro 
plant of conventional type. With 
the single effect cycle, there isa 
filling phase with the turbines 
stopped and the sluice valves open 
so that the rising tide flows into 
the basin. Then, there is a waiting 
phase with the turbines stopped 
and all valves closed. When the sea 
level falls, the level in the basin re 
mains unchanged, and then at the 
most favorable moment the tur 
bines are operated with all sluice 
valves closed. When using this 
single effect cycle, the head is a 
ways in the same direction — from 
the basin toward the sea. 

It is possible to operate in the 
opposite direction, makin use of 
a low level in the basin and a high 
level in the sea. But the »anks of 
estuaries are irregular ‘1 shape 
and this filling cycle give: less & 
ergy than its reverse. It is estimat 
ed that at the Rance pr: ect the 
ratio is approximately t o-thirds 
to one. 


Double Effect Cycle 


With a double effect c. cle, e 
ergy is produced both du"ing the 
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Series 300 IK 
LONG RETRACTING BLOWER 


Motor and 
Control Enclosure 






As illustrated at the left, only one mofor is used to 
simultaneously propel and rotate the lance tube of 
the new Series 300 IK. The motor is stationary and 
is mounted at the boiler wall for easier accessibility 
and greater protection from physical damage and 
the elements (note the protective enclosure). This 
front end single-motor drive is simple and depend- 
able. There is only one set of motor elements .. . 
one set of control elements . . . and one set of 
power supply facilities to operate and maintain. 





Continuous 
Drive Shaft 








Additional important features of the new Series 
300 IK are listed in the panel below. Check them 
Water-tight Power and and you will understand why this blower is estab- 
Control Terminal Facility lishing a new standard of efficiency, economy and 
dependability in cleaning those heating surfaces 
that require a long retracting blower. For further 





1eS ; .s Lance . : 

en Single Enclosed Motor for both ; Position information about the new Series 300 IK, ask your 
to ntiineakianéi. Adjustment local Diamond office or write directly to Lancaster 
ng Motor mounted at boiler end for improved for Bulletin 2111. CE 


accessibility and better protection from 


physical damage and el it 





(Outboard end motor mounting optional) 


OTHER ADVANTAGES 
OF SERIES 300 IK BLOWERS 


® Backbone and Protective Cover 
© Compact, Accessible Electric Power and 
Control Terminal Facilities 








e ae ates ae Cleaning Pattern 
® Impro “Type A” Nozzle 
DIAMOND ® Positive Gear Carriage Drive 
POWER © Poppet Valve with Adjustable Pressure 
SPECIALTY ® Positive Mechanically Operated Valve 
CORPORATION ® Single Point Outboard Suspension 
© Oversize Lance (Step-Tapered for Extra 
LANCASTER, OHIO Long Travel) 
Diamond Specialty Limited . Auxiliary Carriages for Extra Long Travel 
} Windsor, Ontario . ned for Quick, Easy Servicing 
7765 No other blower gives you all these advantages. 
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IMPURE _ PURIFIED _ 
AIR_OR GAS | AIR OR GAS 


" rons 


Balance pipe for air 
or gas installation 























































GUARANTEED TO REMOVE 
99% OR MORE OF 
ENTRAINED MOISTURE 
AND SOLIDS 


i 
Where pipe lines carry compressed air and gas, liquids and solids 
are generally entrained in the gas stream. Wright-Austin 31L 
Series Separators can be used to remove foreign matter on a wide 
range of applications. For operating pressures to 5000 PSIG. Line 
sizes to 24”. Here are some typical applications: 
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—oil and water from compressed air supply lines 

—oil .and water on compressed air service at outlet of inter-cooler and 
after-cooler equipment. 

—oil, moisture and tar between stages in coke oven gas compressors 

—oil and water from CO2 gas lines 

—oil and water from hydro-carbon lines 

—entrainment from vapor lines following evaporation 





























31L 32L 33L 35L 








This Wright-Austin separator employs centrifugal force to remove impuri- 
ties from steam, air or gas flow. The pressure drop is extremely low. Type 
31L, as well as other models shown, is light weight, compact and sturdily 
constructed according to ASME code. 





G 101-AC TRAP 
(0-600 PSIG) 
Cast steel body, ( Soli 






TRAP cover and bonnet. so ie 
(0-125 Designed for 5 

PSIG) draining conden- | 
* ; sate where high 
Separated condensate flows to trap. Pressures are in- 
Drainage is automatic. Particularly — ong 
adapted where cold, gummy, emulsi- saialicdi ents all 
fied cylinder lubricants make ordi- ong > cover 
nary traps inoperative. oe ey eae. 








WRIGHT-AUSTIN WRITE FOR 
COMPANY NEW CIRCULAR 


3245 WIGHT STREET * DETROIT 7, MICH 506-A 
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filling and emptying of the basin, 
The only difficulty here is thy 
with conventional Kaplan ty. 
bines, arrangements would hay 
had to be made to provide for the 
flow of water in one direction only, 
This could be done by special zx. 
rangement of intakes and valve, 
However, it would involve consid. 
erable extra equipment. 

This problem was overcome t 
Rance by selecting reversible flow 
turbines. An important contribu. 
tion to the development of these 
turbines was made by L. F. Haraa, 
an American consulting engineer, 
(CoNSULTING ENGINEER, Der. 
1953) whose original design, fore- 
runner of the submerged straight- 
flow turbine, was patented in 1924. 


The Turbines 


The bulb type turbines selected 
operate at 88.2 rpm with a maxi- 
mum operating head of 11 meters 
and a minimum of 5.5 meters. hh 
July 1955 experimental units of 
this type were installed in an u- 
used lock in the Port of St. Malo. 

Since these units will operate 
with the flow in either direction, it 
is possible to make use of the 
double effect cycle. In addition to 
this, the turbines also can be used 
as pumps, and this further im- 
proves the double effect cycle. The 
combination of pumping with the 
double effect cycle will provide 
net gain in power production that 
is expected to make this a most 
economical hydro plant. It was 
this aspect of the tidal plant that 
Gibrat did much of his work. 


Pumping Advantage 


The combination dout le effect 
plus pumping cycle wor! s in this 
manner: first, assume ‘iat high 
tide exists on both sides o' the dam. 
Energy is taken from th: syste® 
to run the turbines as pi ps, and 
they raise the level w hin the 
estuary to a predetermi ed level. 
As the tide falls outside‘ ¢ dam, é 
head is made available vhich ® 
much greater than wo /d hav 
been available had ther been »° 
pumping. Generation < arts as 
soon as minimum head i: vailable 
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you save money SHAVEN WAYS 


with longer, stronger AMVIT Clay Pipe 


Outstanding Mechanical Joint 
on pipe 4 feet long or over 
Available in 4" through 24" diameters 


More than 200 major installations have been completed with outstanding 
Such pioneer cities as Ann Arbor, Michigan, Dayton, Ohio, Camden, New 


A mechanical joint designed for quick, low-cost installation, Amvit “will 


QUICK TESTING 





No need to wait days to see if a line has 
passed test. A look at the completed 
joint will tell. Thus, engineers can in- 
spect and accept the line allowing the 
contractor to receive payment quicker. 


only, 
al ar. 
alves 
ynsid- 
ne at . . . . . 
» flow results since Amvit Jointed Clay Pipe was introduced in 1955. 
Tibu- 
these Jersey have installed their second and third Amvit sanitary lines. 
‘arza, 
neer give you lower cost-in-place. Here’s how: 
’ 
Dec. 
Sn. ae QUICK INSTALLATION SAVES 
ight. No other materials 
1924, such as caulking, 
joint compound, hot 
pots, or ladles are 
needed to make the 
cted Amvit joint. The 





joint is on the pipe 
delivered to the job 
ready for use. Just 
push the pipe together and the joint 
is complete. 









@ IMMEDIATE BACKFILLING 





You can backfill as 
soon as the line is 
completed. Barri- 
cades can be removed 
and streets opened 
days sooner. 








lea 


CONTROLS INFILTRATION 





Field tests from completed installations 
show that infiltration can be definitely 
controlled. Engineers can, thus, reduce 
infiltration specifications, use smaller 
diameter pipe and save in material cost. 


ROOT PROOF 





Amvit is a compression joint on the ball 
and socket principle. The surfaces of 
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*T. M. Registered, Patents Pending 


Plants Across the Nation + « « Brazil, Indiana - Chicago, Illinois - Cleveland, Ohio - Crawfordsville, 
Fenton, Michigan - Grand Ledge, Michigan - Lisbon, Ohio - Los Angeles, California - Milwaukee, Wisconsin - South Bend, Indiana - Uhrichsville, Ohio 


MANUFACTURERS OF: Clay Pipe, Five Liners, Clay 
Liner Plates and Concrete Pipe. 







both bell and spigot 
are in uniform com- 
pression preventing 
root penetration. 


BETTER FLOW, 
LESS MAINTENANCE 
The design of the joint assures that the 
pipe is self-centered at all times. This 
gives perfect alignment and self-cleans- 
ing. Because the joint is really tight, no 
foreign matter such as dirt, sand and 
stones can possibly enter the line. 


& COMPLETE FITTINGS 


Amvit is furnished 
on all standard 
fittings, as well as 
pipe. This will per- 
mit a uniformly 
tight line from 
house wall to treat- 
ment plant. 








Amvit Jointed Clay Pipe, in sizes 4” 
through 24” together with all fittings 
is available for immediate delivery in 
the Northeast and Central States. 


For more information on how Amvit can 
help cut your sewer project costs, write 
or call American Vitrified Products 
Company, National City Bank Building, 
Cleveland, Ohio, or our office nearest 
you. 


SINCE 1900 
re Weal-tala-1i Me Abiabity:| 


Products Company 


Indiana - Detroit, Michigan - East Liverpool, Ohio 
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Verli oumnen 
erli-Line 
PROCESS PUMPS 


COOLING SYSTEM 


At the Brea Chemical Company in 
Southern California two 50 HP Verti-Line 
process pumps are:handling 1800 GPM at 
105°F, returning water from the ammonia 
synthesis area to cooling towers. These 
units have been operating 24 hours a day 
since May, 1954 — without maintenance 
expense other than normal service. 

Over 100,000 satisfied vertical pump 
users agree there’s no pump like Verti-Line 
for low first cost,.economical operation, 
and negligible maintenance. 


Send for new brochure, 
“PUMPS FOR SALE” 
Ask for Bulletin D-87 






1F YOUR NEEDS INCLUDE PROCESS PUMPS, IT WILL 
PAY YOU TO INVESTIGATE VERTI-LINE BEFORE YOU BUY 






Verti-Line Pumps are exclusive products of 






LAYNE & BOWLER PUMP COMPANY 
general offices & main plant 
2943 VAIL AVENUE*LOS ANGELES 22, CALIFORNIA 











and continues until the head is re. HAN 


duced to minimum generating ley. 
el. During this generating perigj 
the water is flowing out of th 
estuary through the turbines 


Reverse Flow 


When minimum head stage js 
reached, all turbines are turned jp. 
to straight through valves and al] 
sluices are opened so that the re 
maining water within the estuary 
can be quickly dumped at about 
the time of low tide. When all the 
water has been evacuated that can 
be taken out under gravity flow, 
the turbines are again turned in- 
to pumps to remove even more 
water. This produces an artficially 
low water level within the estuary, 
so that as the tide rises on the out- 
side, the generating head is 
reached at an earlier stage. Then, 
power is generated as the water 
flows from the sea into the estuary. 
When minumum head is reached 
the turbines are again turned into 
straight through valves and the 
sluices are opened to permit maxi- 
mum inflow. Pumping then can be 
repeated to raise the level of the 
estuary still further and complete 
the cycle. 

An enormous amount of study 
and calculation was necessary 10 
provide schedules for pumping 
during low electrical demand per- 
ods. It is the use of this off-peak 
power for pumping that makes 
possible the economic operation of 
the system and assists in the net 
gain available through the use o 
the turbines as pumps. 


Combinations 


It has been shown that a tide 
can be considered as four move 
ments—two generating move 
ments and two pumping move 
ments. This provides 16 possible 
combinations, each representing é 
cycle for the utilization of a tide. 
This concept makes possible the 
study of a single tide wit! the idee 
of getting from it energ of co 
stant value — a price pez kilowalt 
hour independent of time of pro 
duction and date. Calculations be 
come more difficult as consider 
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Two 350-ton American Blower Tonracs supply chilled water for the entire Sheraton air-conditioning system. 


Tonrac—heart of the air-conditioning system 
in Philadelphia’s new Sheraton Hotel 


To help extend a traditional Sheraton welcome to trav- 


elers j 


and m 
Tonr: 
the a: 


They 


their 
Blow: 


leade: : 


Ton: 
Ame: 
condi 
Wh 
call « 
infor) 
Stanc 
Sirocx 


Buildin: 
Credit: 


n the City of Brotherly Love, engineers, builders 
echanical contractors selected two American Blower 
< Centrifugal Refrigerating Machines to supply 
conditioning system in the new Sheraton Hotel. 


chose Tonracs on the basis of their high capacity; 
quiet, vibration-free operation; and American 
S engineering know-how and reputation as a 
n the air-handling and air-conditioning field. The 
S supply all the chilled water for 1,000 individual 
an-Standard Remotaire room units that air- 
om 5,700,000 cubic feet of space. 


a your client’s plans call for air conditioning — 
r nearest branch office for invaluable product 
ition. American Blower Division of American- 
cd, Detroit 32, Michigan. In Canada: Canadian 
products, Windsor, Ontario. 


Architects: Perry, Shaw, Hepburn & Dean 
Consulting Engineers: Slocum & Fuller 

Builders: McCloskey & Co. 

Mechanical Contractors: Ambrose-Augusterfer Corp. 


The 22-story Sheraton Hotel, Philadelphia. 
Tonracs, installed on the fourth floor, operate 
so quietly that guests on adjoining floors never 
hear a sound. 


AMERICAN BLOWER 


Division of Amentcan-Standard 


QUALITY PROTECTS YOUR INVESTMENT... Amunican-Standasd QUALITY IS AVAILABLE AT NO EXTRA COST 
AUGUST 1957 
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the NUGENT Laminated Disc Filter 


This “extended area” filter utilizes an actual filtering surface 
area greatly in excess of its container area. The Nugent Laminated 
Disc Filter provides a high flow rate at low pressure drop 
combined with the extreme fine filtering absorption and 
neutralizing properties of a depth type filter. 

The filter charge consists of a stack of similar crenulated fiber 
discs, each rotated 45° from the position of the adjacent disc, thus 
affording proper channeling and maximum filtering capacity. 
Liquid passes from the exterior to the interior of the filter stack. 

The filter recharge has a useful life of from 4 to 10 times that 
of a cellulose or waste recharge. Changing recharges requires 
only minutes. Cartridges are interchangeable with all other 
Nugent bag or depth type cartridges. Write for full details. 


DESIGN FEATURES HOW IT WORKS 


e Provides “Extended Area” filtering aN 
e Removes solids as small as 2 microns 
e Removes acid forming contaminants 
e Will not remove additives 
@ Contains no chemicals or bleaches \° y 
e Working pressure 125 psi—tested to 
375 psi 
e@ High roms filters to 600 psi— 


tested to 3000 psi 

Each disc in filter stack is rotated 
45° from position of adjacent 
disc for proper channeling and 
maximum filtering capacity. 


e Built in by-pass relief 
© Maximum operating temperature 375° F. 


& Co., Inc. 


Skokie, Ilinois 





Representatives in Boston ¢ Cincinnati « Detroit « 
Houston « Los Angeles *« Minneapolis * New Orleans 
e New York © Philadelphia « Portland, Oregon « 
San Francisco « Seattle St. Louis * Tulsa * Represen- 
tatives in Canada: Montreal « Toronto » Vancouver 


Olt FILTERS, OILING AND FILTER. 
ING SYSTEMS, TELESCOPIC OILERS, 
OILING DEVICES, SIGHT FEED 
VALVES, FLOW INDICATORS 
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tion is given to two tides or mor 


Fundamental Data 


Electricite de France studied the 
conditions for 27 tides spread ove 
14 days so that off-peak times oy 
Saturday and Sunday might 
included, but each tide introduce; 
four movements, and for 27 tides 
there are 16” different cycles, 
There is no hope of calculating aj 
these combinations, but the studies 
for one or two tides make possible 
the extrapolation to condition; 
that provide the majority of the 
fundamental data necessary for 
the development of the scheme. 

By the use of this calculated 
data, the dispatcher should be able 
to obtain maximum production 
from the plant through the proper 
use of selected pumping cycles. 


First of its Kind 


With the completion of the first 
stage of the Rance River project, 
France will become the first coun- 
try to make use of tidal power, and 
other French engineers are in the 
process of developing other de. 
signs which they feel might be as 
good or better than the Rance de- 
sign. One project proposes totally 
submerged turbines which would 
be buried on pylons in _ locations 
where there is a powerful tidal ebb 
flow. These machine would resem- 
ble windmills in design, and it is 
thought that they could produce 
considerable power from relative- 
ly small tidal movements. 


Other Proposals 


There are also some French et 
gineers who are studying the pos 
sibility of harnessing the energy 
of waves. Over 600 patents already 
have been issued for macl:ines de 
signed for this purpose. F owevel, 
all of the designs of this 1 ype wil 
become less practical as ‘he co 
of generation of electric 
nuclear stations decrease: 
is among the leaders in < °si 
nuclear power stations, a2 
is little doubt but that 
France’s electric power v | 
from nuclear sources in * 
too distant future. 
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TYPICAL 

USES 

7 ; OF 
| IRVING GRATING: 


Open Steel Flooring 
Safety Treads 

Floor Armoring 
Walkways 

Trench Covers 
Balconies 

Loading Platforms 
Vestibule Mats 

Sun Deflectors 
Bridge Decking 
Draingrates 
Contour Retainer Grid 
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a ff 4 for Refractory Shells 
? INDUSTRIAL PLANTS ? PETRO-CHEMICAL UNITS ee 
? POWER HOUSES ? BRIDGES SOME OF 
ist ~~? PUBLIC UTILITIES ? HIGHWAYS THE ADVANTAGES: 
* ? PUBLIC BUILDINGS ? SHIPS Self-Cleaning 
and ? COMMERCIAL BUILDINGS 7? HOUSING ee 
Permits passage 

the of light and air 
de- Lightweight 
“} WHATEVER YOU ARE BUILDING wr 
. Will last indefinitely 
ad ... there may be a grating application that can save Fireproof 
= you time and money and improve the project. As found- Resists Corrosion 
tb ers of the grating industry, with over half a century of Simple to Install 
experience, the Irving Grating Company is well quali- Minimum maintenance 
i. fied to recommend designs to help you solve specific Custom built 
" problems. MALT TR 
ye- We are manufacturers of Riveted, Pressure-locked “A 

and Welded Gratings in Steel, Aluminum and other FITTING 

metals. GRATING 

FOR 

x EVERY 
IS PURPOSE”’ 


IRVING SUBWAY GRATING CO., Inc. 


ORIGINATORS OF THE GRATING INDUSTRY 









Representatives 







f Offices and Plants at: in Canada, Mexico and 
9056 27th St., LONG ISLAND CITY 1, N. Y. ene 
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This plant took to the air to 


ANACONDA 3/c 500 Mcm 5kv shielded Aerial Cable being pulled at large midwest 
plant. Cable was installed on steel towers leading from substation to plant facilities. 
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w power fast 
at low cost 


stalled Anaconda 5kv Aerial Cable 


this major manufacturer looked at original costs. vj é, 
upkeep. And like so many others today, decided on : tif 3 
nda Aerial Cable for their new high-voltage dis- os Sif ty 
tion system. "> Affi 
k at it paid off! Easy splicing, tapping and ter- ; ¥ TE J : 
ing simplified installation . . . reduced time and labor. Le ff . 
was no ditch to dig or fill. No underground pipes 2 aay 7 ae 
ctures to dodge. And no ducts, crossarms or insu- Ve: jf ——r y “ 














were needed. Their aerial cable is always handy for Jyh 
tenance. And it’s safe, neat. } 

















® 
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Aerial Cable. Anaconda Aerial Cable is made with 


h neoprene jacket that offers highest resistance to rs es, es Li 
ther, corrosive atmosphere, sun. Special Anaconda . / oy hy . 
AB butyl insulation gives extra protection against va a “j 


, heat and moisture. 
the full story on aerial cable, call the Man from . 
nda or your nearest Anaconda distributor. Or write: i ee 
nda Wire & Cable Company, 25 Broadway, New _tweive castes were installed to serve plant. Here, cable 
k4,N. Y. s7s99 drops off messenger to substation entrance. 
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= TRE SULSTATION, cables are laid in overhead aluminum _ TWO OF THE 12 CABLES branch off to serve separate building, 
terminated in switch gear. Aerial cable is terminated at pole structure. 


See the man from ANACONDA 


for AERIAL CABLE 
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The Committee on Engineering Law reports that 

during the 1957 legislative season, corporate 
practice of engineering was discussed by the law 
making bodies of nine states. 

California —No bills were brought to a vote in the 
past session although hearings were held before a 
Senate committee, and all interested parties have 
been asked to meet and attempt to reach an agree- 
ment for the 1959 session. 

Connecticut — An amendment permitting corpor- 
ate practice was presented to the Senate under the 
sponsorship of the Connecticut Technical Council, 
representing the state Founder Societies and the 
CSPE. Various amendments to the CTC bill were 
considered by a Senate subcommittee, but in the face 
of objections of the sponsoring council, the bill with 
its amendments was not brought to a vote. The sub- 
ject matter of the bill has been referred to the Sen- 
ate Legislative Council for further study. 

Massachusetts — An amendment drafted by 20 
New England engineering societies received consid- 
erable attention in the legislature. Latest reports are 
that this bill is in committee for consideration. One 
section of this bill would permit the practice of engi- 
neering by corporations and partnerships provided 
the person in responsible charge is a registered engi- 
neer in Massachusetts. 

Missouri — An amendment to the present Mis- 
souri law passed both houses. If signed by the gover- 
nor, the Missouri Board of Registration will draw up 
new regulations for its administration. Basic changes 
contained in this bill are: 

{ Elimination of the requirement that the person as- 
signed responsibility for the proper conduct of engi- 
neering activities must be an officer of at least the 
rank of vice-president. 
{ Elimination of the authority of the Board to require 
filing of a surety bond. 
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Report From 
The East Coast 










Engineers and the law. . . 







Montana — A new bill, sponsored by the Montana 
Engineers’ Committee on Legislation formed by state 
chapters of the Founder Societies and other engineer- 
ing groups, passed both houses and was signed by the 
governor. This is basically the “Model Law,” with an 
additional exemption which permits the practice of 
engineering by corporations and partnerships pro- 
vided the person in charge is licensed in Montana. 

New Mexico — A new bill, patterned on the NSPE 
“Model Law,” now is in effect in this state. It provides 
for the practice of engineering by corporations and 
partnerships under certain conditions. 

In a partnership at least one partner must be a 
registered engineer in New Mexico, and all plans and 
designs must bear the seal of a partner who is a 
registered professional engineer and is responsible 
for the work. 

In a corporation, a person in charge of the corpore 
tion’s engineering activities must be a registered pro- 
fessional engineer in New Mexico and must have 
authority to bind the corporation by contract. Al 
plans and contracts for engineering services also must 
be signed by a professional engineer directly 1 
sponsible for such work. 

New York — Two bills were introduced at the las 
legislative session. The Milmoe Bill, authorizing co” 
porate practice with limitations, was reported fa- 
vorably out of the Senate Public Education Com 
mittee but was not put to a vote in the Senate. The 
Mackell-Lama bill, which would not allow most c™ 
porations to practice engineering, was no! reported 
out of either the Senate or the Assembly Publi 
Education Committees. 

Texas — A bill was proposed amending t! ° preset 
law but was not reported out of commi:-ce- 
bill was more restrictive than the preset law. 

Washington — A Senate committee helc hearing 
on a bill to clarify the Washington £ ate law 
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Manufacturers who would sell their products must .. . 
First, Find the Market 


Consulting engineers may not specify your products, If you sell fishhooks or farthingales, don’t 
bother the consulting engineer. He’s too busy to fish or fool around. 


But he does specify materials and equipment that go into new construction projects—industrial, 
utility, commercial, institutional and public works, here and abroad. 


That is why he is a growing influence in modern construction. If your product is sold in this 
market, he is the man you must sell. 


To get some idea of the phenomenal growth of consulting engineering, send for a copy of 


See How They Grow. 


The: "se the Right Approach 


How do you go about selling your products to a consulting engineer? You must know what 
manner of man he is and how he sees himself. Then you will know your approach is right. 


To be sure you use the proper approach, write for a copy of How to sell a Consulting Engi- 
neer, Already 10,000 copies have been requested by agencies and industrial advertisers. 


Sell the man who writes the specifications 


Consulting Engineer 


The Consulting Engineer’s Professional Magazine 
Wayne near Pleasant Street, Saint Joseph, Michigan 








The new intake and 
river pumping station 
in Kansas City, Mis- 
souri, uses 60” Pratt 
Rubber Seat Butterfly 
Valves for pump dis- 
charge and 72” valves 
for header sections 


KANSAS CITY: 
Rugged efficiency in a minimum space 


Look! A modern pumping station with 
compact, unobtrusive large-diameter 
valves that require no more clearance 
than a standard pipe flange, and oper- 
ators that are equally compact. Face- 
to-face dimensions of these 60” and 
72” diameter Henry Pratt Rubber Seat 
Butterfly Valves are only 15” and 18” 
respectively. 


Specifying Pratt valves means impor- 
tant savings in space and installation 
costs—but even more important, 
economy through years of efficient, 
maintenance-free operation. 


HENRY 


Pre | 





Butterfly Valves 





Pratt originated the Rubber Seat But- 
terfly Valve and has installed more of 
them than any other manufacturer. 


For valve design with a 50 year rep- 
utation for practical imagination, see 
Henry Pratt. 


NEW! Latest, most accurate pressure drop 
and flow data, conversion tables, discussion 
of butterfly valve theory and application 
plus other technical information. 






Write for 
Manual B-2. 


SEAT 


Henry Pratt Company, 2222 S. Halsted St., Chicago 8, Ill. Representatives in principal cities 
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and permit the practice of engi. 
neering by corporations and part. 
nerships. The bill did not reach 
the floor. After hearings, the 
Senate Committee requested tha 
all interested parties give furthe 
consideration to the question and 
prepare suggested legislation for 
the 1959 session. 

















Split Report 


A joint professional committe 
formed in 1956 to examine the Ney 
York State Education law relating 
to the practice of engineering, has 
submitted a partially split fina 
report to the sponsoring N.Y. 
and state engineering societies, 

Represented on the committee 
which was formed last year at the 
suggestion of the New York State 
Society of Professional Engineers, 
were members of NYSSPE, the 
American Institute of Consulting 
Engineers, the New York Asso- 
ciation of Consulting Engineers, 
the Metropolitan Section of the 
American Society of Civil Engi- 
neers, the Metropolitan Section of 
the American Society of Mechani- 
cal Engineers, the State Section of 
the American Institute of Chemi- 
cal Engineers, and the Upstate 
New York Association of Consult 
ing Engineers. The Engineers 
Council for Professional Develop- 
ment also had an observer attend- 
ing the sessions. 

In the public practice area, the 
committee members agreed that: 
{ The primary purpose of an engi- 
neering law is to safeguard life 
health, and property. 
| An engineering law is enactable 
only for the public benefit and 
should be limited to that odjective 
Any benefit to the profession shall 
be incidental. 

{| The practice of engine 
not be fully controlled 
tion or governmental age: 
effective regulation m 
from the profession itse 
{| The license to practice 
ing should be given on y to 
tural persons who have jualified 
The public practice profes 
sional engineering in h-w York 
State may be extended b: yond the 




























ing cal- 
legisla 

21es, 

st stem 







ngineel- 


CONSULTING = NGINEE 































If you could lift the covers 


.-. you'd find 
BALDWIN-HILL 


MONO-BLOCK 
and 
SUPER | 
POWERHOUSE 
CEMENT 


insulating every vessel heated to 600° F. 
and over . . . covering all insulated surfaces 
more than 24” in diameter at 





Tidewater Oil Company’s 
~ New Delaware Refinery 


A trainload of 50 cars—over 1,000,000 
bd. ft.—of B-H Mono-Block helps prevent 
costly heat losses and permits better con- 
trol of operating temperatures. By stand- 
ardizing on Mono-Block, C. F. Braun Co., 
Engineers and Constructors, saved stock- 
ing separate blocks for both low and high 
temperatures since Mono-Block is efficient 
over all temperatures from 75° to 1700° F. 
B-H Super Powerhouse Cement was used 
to point all joints 
and, where re- 
quired, was ap- 
plied in a single 
coat as an in- 
sulating - finishing 
cement. 


B/.LDWIN-HILL COMPANY 


For a detailed report 
on the insulation of 
this economical instal- 


° lation, just staple the 
808 Breunig Avenue ° Trenton 2, N. J. Satie ateane ot Gite 


Kalamazoo, Mich. * Huntington, Ind. * Temple, Texas ad to your letterhead 
and mail. 


AUGUST 1957 





WARREN SCREW PUMPS 


Public Service Electric 
and Gas Company 





aati progress marches on and the installation of 
two of the world’s first 1100°F. steam turbines at the 
new Kearny Station of Public Service Electric and Gas 
Company in New Jersey, marks another important ad- 
vancement. Two 145,000 kw. reheat units have initial 
temperature of 1100°F., pressure of 2350 psig, and reheat 
temperature of 1050°F. Utilizing these advanced steam 
conditions results in definitely lower generating costs. 


Three Warren Gear-in-Head, Vertical Screw Pumps were 
selected for fuel oil service in connection with this impor- 
tant installation. These pumps are of cast steel with center 
bearing, and handle Bunker ‘“‘C”’ fuel oil at an operating 
temperature of 125 to 135°F. ; viscosity 1500 to 2500S.S.U.; 
capacity, 180 g.p.m.; 1150 r.p.m.; suction pressure, 20” Hg. 
lift; discharge pressure 775 psig. 


WRITE FOR BULLETINS 


PQ-s 


WAR R E | PU BA PS, i N C. WARREN, MASSACHUSETTS 
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present limits in certain defined 
areas — under proper safeguards, 
{| The practice of engineering in 
the area of public professional 
practice may be permitted through 
a corporation which is wholly 
owned and controlled by licensed 
professional engineers provided 
that all executive officers and di- 
rectors are licensed professional 
engineers and persons carrying on 
the actual practice are licensed 
professional engineers. 

Some committee members asked 
that the report specify that they 
did not feel it was necessary for a 
corporation to require all officers 
and directors to be licensed pro- 
fessional engineers. 

Six of the 14 committee men- 
bers submitted a resolution ask- 
ing that the New York law be 
amended. The six represented the 
ASME (Metropolitan Section), 2 
votes; the AICHE (state section), 
2 votes; the NYSSPE, 1 vote; and 
the ASCE, 1 vote. The subsection, 
which the six committee members 
wanted to add to the New York 
law would enable any corporation 
qualifled to do business in New 
York to register provided that: 

4 All employees who practice pro- 
fessional engineering within New 
York State, and who are in respon- 
sible charge of engineering work, 
are licensed and registered in N.Y. 
{ Officers or directors of such cor- 
porations practicing professional 
engineering in New York State 
are licensed and registered in N.Y. 
{ Not less than a majority of al 
the corporation’s officers are i- 
censed engineers in New York, 
or in a state having equivalent l- 
censing requirements. 

{ Not less than two directors (one 
must be the chief eng neering 
officer) are licensed to practice 
professional engineering ‘n New 
York State. 

| The department is kept formed 
of the names, addresses, nd pr 
fessional engineering lice s¢ num 
bers of all corporate off ers and 
directors. 

{| The department is kept formed 
of the names and addres °s of al 
persons who own or con' ol mort 
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If it’s BLUE-dyed Asbestos 


YOU CAN 


In every asbestos-filled Flexitallic 
Gasket, the blue dye in the Canadian 
asbestos filler provides positive prod- 
uct identification. When you see Flexi- 
tallic Blue, you can be sure it’s a 
genuine Flexitallic Spiral-Wound Gas- 
ket . . 


e the original spiral-wound gasket 
made exclusively by this Com- 
pany since 1912. 


e constructed to meet specific con- 
ditions of thermal and mechani- 
cal shock, vibration, weaving and 
other joint stresses. 


BE SURE IT’S FLEXITALLIC 


e flexible and resilient, self-adjust- 
ing to changes in operating con- 
ditions—affording greater safety, 
dependability, and long service 
life. 


In every field of high-pressure seal, 
look for Flexitallic Blue. It’s for your 
protection. 


FLEXITALLIC GASKET CoO. 
8th & Bailey Sts, Camden 2, N. J. 


Representatives in principal cities 


SPIRAL-WOUND GASKETS 


BOR PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


* Flexitallic is a registered trade name. No one else can make a Flexitallic Gasket. 
Look for Flexitallic Blue — it’s our exclusive blue-dyed Canadian asbestos filler. 
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Make your air come clean! 
Give Norblo- =the job of 


fitting one or more modern 
types of Collecting Systems to 
your Dust or Fume problems 

















Automatic Bag Type 


Norblo engineers and manufac- 
tures the three types of dust col- 
lecting equipment illustrated here 
in actual use. Norblo recommends 
the type or combination of types 
that will give you the best results 


at most economical cost. 


High recovery at low operating 
and maintenance costs is assured 
by Norblo engineering and guar- 
anteed performance .. . If you 
have a dust or fume problem, it 


pays you to consult Norblo. 


Clean air pays dividends 


—in employee health and 
comfort, in protection of work 


in process, and often, to 
reclaim valuable materials. 


Hydraulic 
Type 


Centrifugal Type 


The Northern Blower Company 


6426 Barberton Ave., Cleveland 2, Ohio «¢ 





peeoceesees® Dust padi de SYSTEMS 


SEY eu Sexe 
FOR ALL eases 


OLympic 1-1300 












than 10 percent of the corpors. 
tion’s stock having voting rights, 

Although the six members 
agreed that the above restriction; 
would be adequate to maintain 
high professional standards, the 
report pointed out that some of 
the persons signing the resolution 
felt that the requirement that dj- 
rectors and a majority of the off. 
cers be licensed professional engi- 
neers was unnecessary for ade. 
quate control, provided that all 
officers or directors who practice 
professional engineering are |- 
censed. “They have agreed to this 
report for the sake of unanimity 
and because of the need for con- 
promise to resolve this controver- 
sial issue”. . . the report explained. 

Eight of the committee members 
signed a resolution recommending 
that the law should not be changed. 
They represented the ASCE (Me- 
tropolitan section) , 1 vote; NYSS- 
PE, 1 vote; AICE, 2 votes; NYA- 
CE, 2 votes; and the Upstate NYA- 
CE, 2 votes. 

The reasons given for wanting 
to leave the present New York 
Education Law as it is were: 

{| Professional ability and integri- 
ty are personal attributes, not 
transferable from one engineer to 
another, or to a corporation. 

{ The public interest is best pro- 
tected if full engineering respons: 
bility rests with those who per 
sonally have accepted the tenets 
of professional engineering in ob 
taining . . . licenses to practice. 
{No corporation, except one fully 
owned and fully managed by pro- 
fessional engineers, would assure 
engineering control of its public 
practice. 

The report explained that cor 
porations not fully owned and 
managed by professional e: gineers 
would have the responsibil ty rest 
ing with persons not licensed 10 
practice engineering. It ad:‘ed that 
New York’s present Gran¢- 
father” clause (allowing orpor 
tions formed before 1935 to com 
tinue practice) provides protec 
tion in that the corporate licensé, 
if ever revoked, could not ” 
granted again. 
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LOW COST DIFFERENCE BETWEEN 























Pattern actual size 


A.W. Super-Diamond rolled steel floor plate 


@ raised steel figures diamond-shaped for maximum slip-skid 
resisiance from all approach angles. 


@ tough rolled steel floor plate for maximum industrial wear. 


@ non-directional pattern—no matching problems—minimum 
wasio. 


@ easi'y fabricated with ordinary shop equipment for rapid 
Inst? lation. 

® no rm -xintenance problems—cleans, drains rapidly. 

®@ use 2» independent flooring, structurally or as overlay. 

For co:nplete information write on company letterhead to 

Dept. ©5-S11, 


x or pe as can match A.W. Super-Diamond’s safety and durability 
Ww 2 cost. 


Wherever oil, grease, or other substances raise 
special slipping accident hazards, we suggest 
; a check on the special non-slip qualities of 
A.W. AtGrip—the world’s only abrasive 
wee rolled steel floor plate. 
4q R Q@EEL FLOOR PLATE EX 
a ’ 


ALAN WOOD STEEL COMPANY e CONSHOHOCKEN, PA. 


Other : 
Products: A.W. ALGRIP Abrasive Rolled Steel Floor Plate—Plates—Hot and Cold Rolled Sheet and Strip—(Alloy and Special Grades) 
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European Communication Advances 


Referring to technological telephone developments 
in Europe, G. Wallenstein, of the Lenkurt Electric 
Co., San Carlos, Calif., praised the ingenuity of 
European engineers in a paper presented at the 
AIEE Summer Meeting. He described a high fre- 
quency balanced type of cable not yet used in North 
America. 

In Europe, aluminum also is used as a cable 
sheath. Techniques have been developed to extrude 
the sheath over the cable, providing a better fit than 
previous methods. Other advanced developments in- 
clude design of low-loss, high frequency coaxial 
cables and widespread application of Styroflex in 
capacitor manufacture as a preferred dielectric. The 
new coaxial cables have a spiral-wound, multi-layer 
Styroflex insulation between the copper inner con- 
ductor and the aluminum sheath. They come in a 
range of sizes up to several inches in diameter and 
can be used advantageously for radio and television 
station antenna transmission lines. The capacitors 
using Styroflex combine high dielectric constant 
with high insulation resistance and have largely 
replaced the traditional mica types. 

He noted that while the U.S. is now introducing 
direct distance dialing, a large-scale direct dialing 
network was set up in 1924 in southern Germany. 


Coin telephones suitable for direct distance dialing - 


also have been developed in Western Europe. The 
customer has visual check of the number of coins 
he has inserted and realizes his time is up without 
intervention of the operator. One European service 
has developed an optional “recall” feature, where- 
by, if a called line is busy, an automatic connection 
is made within several seconds after the line be- 
comes free, and the calling party is contacted at 
the proper moment. ; 


Engineering Here and There 


Prof. D. C. Midgley, professor of hydraulic engi- 
neering at the University of the Witwatersrand, Jo- 
hannesburg, South Africa, has returned from a trip 
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Beyond 
Our 


Borders 






to the U.S. with the customary conviction that 
methods cf teaching engineering in his country’s 
universities are superior to those in the United 
States. Professor Midgley came to the University at 
the beginning of last year after 20 years with the 
Irrigation Department. Because the academic field 
was a new one to him, he felt it essential that he 
study overseas teaching methods, establish contacts 
with leaders in hydraulic engineering, and familiar- 
ize himself with modern laboratory techniques. A 
Carnegie grant and a research grant from local engi- 
neering firms enabled him to undertake a four 
month’s visit to America and Britain. 

His criticism of American methods is that engi- 
neering is taught as if it were a pure science and 
that practical professional subjects, which would en- 
able the student to apply his knowledge to earning 
his living, are excluded. Engineers in South Africa 
have to be of immediate use to their employers, 
said Professor Midgley. He suggested, too, that stu- 
dents in South Africa have more freedom and that 
the schoolroom atmosphere prevalent in American 
universities is absent. 

“There is evidently a growing demand for al 
thinking and preparation to have been done for the 
student before he enters the course. He evidently 
expects to be guided to the correct ‘conveyor belt 
and, provided he exerts the prescribed effort along 
the prescribed lines, he must inevitably be a grat- 
uate engineer after the prescribed time.” T':e South 
African concept of a body of students e-iucating 
themselves and developing their own ide~s under 
the inspiration and guidance of a qualified and ex 
perienced person is far preferable, he believ<s. 


















































Built-in Cooling System 


Climatic conditions in the Kariba Go: 2 make 
artificial cooling of the concrete essential i the Ke 
riba Dam (Rhodesia) is to be built within +e spe" 
fied period of time. . 

To achieve an even rate of cooling iv the * 
terior of the dam wall it is proposed to em'2d about 
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Above: “Buffalo” Fans supply air for Socony-Mobil Building. Above right: Hundreds of power piants depend on “Buffalo” 
Draft Fans. Center: Radomes inflated by “Buffalo” E Blowers. Lower right: S.S. United States ventilated by “Buffalo” Fans, 


FAN¢stas'tic adj. Imaginary, unreal _ wee 


iriety of jobs done by fans today might seem Every air job is different — yet all volume, pressure, 
ic. Small “Buffalo” Type “E” Blowers inflat- temperature and installation requirements are met 
omes to shelter radar in the Arctic. “Buffalo” exactly by built-to-order “Buffalo” Fans. 
pplying all the air to ventilate the world’s 
cean liner and the world’s largest air condi- 80 years’ experience, plus full engineering, testing 
office building. “Buffalo” Fans delivering and manufacturing facilities are your assurance of 
ir at high temperatures and pressures for every air job well done when you call on “Buffalo” 


ag power. These are just four examples. and its complete line of fans. 


BUFFALO FORGE COMPANY 


BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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“We're convinced that Reznor gas unit heating is the 

best heating investment for a wide variety of commercial 
and industrial buildings. Under the right conditions, 
no other system can approach it for performance. Under 
any conditions no other system can approach it for economy. 








“We found that the cost of the necessary Reznor 
gas unit heaters compares very favorably with the cost of any other type 
of heating equipment of the same total capacity. And with Reznor, the 
equipment cost is total cost. There are no registers or radiators, no 
expensive piping or duct work to buy. That means real savings on 
installation cost, too. To install a Reznor gas unit heater you just 
suspend it, make simple gas, electrical and vent connections and move 
on to the next one. That’s real economy .. . it helps stretch budgets. 


“Our clients like Reznor heaters for other reasons, too. Reznor 
heaters not only save money in the beginning, they keep on saving year 
after year. Reznor heat is instant heat . . . there’s no need for costly 
stand-by firing. With on-the-spot Reznor heat, there’s no heat lost in 
transmission. And with each Reznor heater operating independently, 
there’s no need to heat areas which aren’t in use. All this adds up to 
substantial savings on fuel. Reznor heaters require no operating labor. And 
maintenance costs are practically zero. All Reznor heaters require is 
a simple cleaning once a year. It’s no wonder that our clients who 
have tried it once want Reznor heating in their next building.” 


Remember, there is no equivalent for 
Reznor gas unit heaters. Be sure you 
have complete information on these 
fine heaters at your fingertips. Write 
today for your free catalog or call your 
nearby Reznor distributor. You'll find 
him listed under “Heaters-Unit” in the 
yellow pages of your telephone direc- 
tory. 





M“REZNOR 


WORLD'S LARGEST-SELLING DIRECT-FIRED 


“GAXSUNIT HEATERS 


78 Union Street, Mercer Pa. 













400,000 feet of piping in which 
cold water will circulate. When 
concrete pouring reaches its maxi- 
mum, the cooling required will be 
roughly equal to the melting of 
900 tons of ice a day. 

The refrigeration plant consists 
of five refrigeration compressors, 
each driven by a 200-hp motor. 
Each machine uses a heat ex. 
changer that consists of a nest of 
tubes within a cylindrical shel] 
where the cooling medium evapo- 
rates and extracts heat from the 
water being pumped through the 
tubes. Chilled water from the dam 
is circulated in a closed system, 
It is possible to run any number 
of the machines at any time to 
provide just enough cooling for 
the work being carried out. The 
pipes carrying chilled water be 
tween the dam and the planthouse 
will be insulated to avoid heat loss 
to the surrounding atmosphere. 
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The cooling rate necessary at js 
Kariba also is influenced by the & hey 
large temperature variations MH Gu 
which occur between day and § ™4 
night as well as between summer re 
and winter. on 

Messrs. Gibb, Coyne, Sogei mir 
(Kariba) Ltd. are the consulting J anc 
engineers. Refrigeration equip '™ 
ment is Carrier. jo 
Sweden Skates Indoors Bes 

The first roofed ice-hockey it 
structure in Scandinavia was built sta 
in 2% months in Kiruna, northem § “? 
Sweden, by AB Fribarande Trak- a 
onstruktioner of Toreboda, in mid- I the 
dle Sweden. The arena has been & dut 
planned for 4000 spectators. It wil Pe 

r 





be used for tennis, badminton, 
and meetings during the summe. 

The quonset-type curved rod 
and both ends are made of 1/32 
in. thick corrugated aluminut 
sheets. The roof itself is supported 
by 13 glued laminated wooden 
arches 17 feet apart. The roof spat 
is 138 feet, and the arena is 23! 
feet long. In the roof there at 
six circular skylights o! cortl 
gated, opal-colored plast:c glass 
The aluminum sheeting «adiates 
the lighting much better ¢.an col 
ventional roof structur::, thus 
saving 40 percent of the lightiné 
required for the standad typ 
of outdoor arenas. 

Materials and construc’ on cos 
amounted to only $47,00( and the 
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Beaumont’s Clyde 
Whirley handles 
heavy Gulf loads 





With the recent completion of a $1,564,000 moderniza- 
tion project, Port of Beaumont looks to its powerful 
new Clyde Whirley to handle the heaviest loads of any 
Gulf port. The giant Whirley can lift 62 tons at a 35-foot 
radius . . . handles 46-ton loads over the square of the 
hatch of large cargo ships. Operating on four gantry 
legs, Beaumont’s Whirley straddles two rail tracks, 
travels 700 feet along Docks 2 and 3 at 150 feet per 
minute. The 90-foot boom has a 10-foot whip extension 
and the operator’s cab rides on a rail circle slightly less 
than 41 feet 5 inches above the dock. Full-revolving, 
the Whirley rotates 360 degrees in approximately a 
minute. 











Beaumont’s new port installations allow handling of 
cargo in unit loads with a “roll-on, roll-off” and “‘lift-on, 
lift-off”’ operation. Clyde Whirleys manufactured in five 
standard sizes with boom lengths of 60 to 185 feet and 
capacities up to 220,000 Ibs. are becoming increasingly 
important in open-dock cargo handling set-ups of this 
type. Check with Clyde for complete specifications on 


the Whirley custom engineered to perform your crane 
duty best. 


Write for this FREE Whirley Bulletin 12-P. 
Thirt;-two pages of facts on Whirleys 
for every handling job. 
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CLYDE IRON WORKS, Inc. 


Established 1899 
DULUTH 1,MINNESOTA 


NOW A SUBSIDIARY OF REPUBLIC INDUSTRIAL CORPORATION 





WHIRLEYS - BUILDERS TOWERS - CAR PULLERS - ROLLERS - UNLOADERS 
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EYE-HYE 


gives quick, accurate 
boiler water level 
reading for each drum 
at new 
automotive plant 
















Close-up of one 
of three panels 
shown below, in 
power plant of 
Chrysler Stamp- 
ing Plant, Twins- 
burg, Obio. 
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Here, as in thousands of other plants, operators “keep 
tab” on boiler water levels easily, quickly — with 
EYE-HYE conveniently mounted on panel or wall 
where wanted. 


EYE-HYE is simple, safe, sure — easy to read from 
its illuminated green indicating liquid. It is sensi- 
tive to slightest level changes. Has no mechanical parts 
— is completely hydrostatic. Set at factory for the 
boiler it’s ordered for; no adjustments or tampering 
possible on location. EYE-HYEs are available for any 
boiler pressure. 


As an extra precaution, if warning signals are wanted, 
EYE-HYE can be equipped to actuate auxiliary lights 
and/or horns in various parts of the plant. 


There are many uses for EYE-HYE Remote Reading 
Gages. Besides the main boilers, it can do valuable 
service on feed water heaters, waste heat boilers, flash 
tanks, storage tanks, etc. When writing for informa- 
tion, mention your working steam pressure. 








The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3, Ohio 


Reliance EYE-HYE 
Remote Reading Gage ! 


All-hydrostatic+-Reads like a tubular glass gage 























plans, supervision, and incidentals 
added $16,500 to the total. 


Tunnel Link in B.C. 


Work is scheduled to start in 
mid-November on construction of 
a $16.6 million, 2100-ft tunnel 
under Canada’s Fraser River 
in British Columbia. The tunnel 
will carry four lanes of traffic 
with a maximum capacity of 7000 
cars per hour. 

The connection project will link 
B.C.’s Deas and Lulu islands and 
provide a new outlet to the south 
from Vancouver city. 

Six equal-length sections of the 
tunnel are now being built in 
drydock. When these are ready 
in the fall, advantage will be taken 
of winter low levels of the Fraser 
to begin the underwater highway 
scheduled to be completed in 1959, 

A channel of 40 feet 9 inches 
at low water and approximately 
50 feet at high water can be pro- 
vided over the tunnel structure. 

Joint consulting engineers for 
the project are Foundation of 
Canada Engineering Corp., Ltd. 
and Christiani and Nielsen of 
Canada, Ltd. 


Steel Rails for Ceilings 


A prefabricated ceiling con- 
struction developed in Austria uti- 
lizes steel rails (as used for light 
railways) of different sizes to take 
the stress, instead of reinforcing 
rods. Hollow blocks or concrete 
slabs are fitted between the rails 
The depth of the ceiling built ac- 
cording to this method of con- 
struction varies between 21 and 
25 cms. (8.3 to 9.8 in.), according 
to the section of the steel rails 
Supporting capacity amounts 10 







































































400 kgs/sq m (82 lb/sq ft) for 2 I Many, 
span of up to 7 meters. of a p 
The steel rails are delivered cut J constr 
to size and punched at the ends Depar 
Because of their light weizht they Roe: 
can be handled withou: lifting Ps 
tools. A distance of 29.5 ‘aches 
left between the center: of two fac 
neighboring rails, perm: ting * 





stallation of pipes in any position 

Blocks of concrete © hollow 
blocks of vibrated bric: chips 
with rims, are fitted bet pen 
rails. These rims can be rimm Coal j 
off if necessary, per po preble 
widening of the concrete ase né 
the supports, or the cor tructi® ae 
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Greenlee cuts steam costs 18%-20% 
burning coal the modern way 


No: 2 to consulting engineers: 


Many com :nies planning a new power plant, or the remodeling 
of a prese. one, consult an engineering firm on its design and 
When you have such a project, our Engineering 
will be glad to assist you in your fuel cost survey with 
in’ rmation you may require. In most cases, for the rea- 
low, the use of coal results in substantial savings in 

iency and fuel economy through the years. 


»u should know about coal 


rial areas, bituminous coal is the lowest-cost fuel 

p-to-date coal burning equipment can give you 

» More steam per dollar * Automatic coal and 

systems can cut your labor cost to a minimum. 

fest fuel to store and use * No smoke or dust 

" coal is burned with modern equipment ¢ Be- 

i's vast coal reserves and mechanized coal 

; 1cthods, you can count on coal being plentiful 
its price :omaining stable. 


Expanding facilities at Greenlee Bros. & Company, 
Rockford, Illinois, created a problem common to 
many growing firms. The Company’s three old boilers 
had to operate continually at maximum capacity, so 
that a forced outage could hurt plant production. In 
addition, peak load operation with outmoded equip- 
ment resulted in high fuel costs. 

While the newest boiler was retained, Greenlee re- 
placed the other two with modern high-capacity units, 
including stokers, up-to-date controls and other equip- 
ment for more efficient operation. A new, pneumatic 
ash handling system was installed. Today Greenlee is 
getting 10%-20% more steam for each pound of coal 
burned and steam costs are down 18%-20%, saving 
Greenlee thousands of dollars every year. 


For further information or additional case histories 
showing how other plants have saved money burning 
coal, write to the address below. 


BITUMINOUS COAL INSTITUTE 
Southern Building ¢ Washington 5, D. C. 








R-C rotary positive blowers 
deliver clean air 
in large or small volumes 


Whether you require 5 or 100,000 cfm of accurately controlled 
volumes of air, Roots-Connersville rotary positive blowers assure 
performance that meets the most exacting specifications. 





@ No internal lubrication . . . air is free of oil vapors 
or moisture. 


@ High volumetric efficiency maintained with negligible 
slippage and with constant volumes delivered 
regardless of pressure. 


@ Impellers make no internal contact keeping friction 
loss small. 


@ Higher operating speeds result in reduced first cost, 
less weight and floor space. Horsepower is determined 
by operating pressure, resulting in maximum power savings. 


@ Drives may be direct-connected to electric motors, 
turbines, steam or gas engines . . . or speed reducing 
gears or V-belts. 


In chemical, waste treatment, refining, paper and many other in- 
dustries, R-C blowers have earned outstanding acceptance. R-C 
application engineers will welcome the opportunity to help solve 
your problem, large or small. Write for Bulletins AF-154 on 
small blowers or RB-154 on large units. 


ROOTS-CONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 
857 Wilson Avenue, Connersville, indiana. in Canada — 629 Adelaide St., W., Toronto, Ont. 
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of partition walls. Approximately 
25 to 30 litres of concrete are used 
per square meter of ceiling. 

The stucco ceiling (Fig. 1) is 
suspended by wire loops hung 
from the concrete units, the tops 
of the loops being covered by pour- 
ed concrete. In the design shown 





in Fig. 2, the flanges of the steel 
rails are surrounded by the con- 
crete blocks, so that the plaster is 
laid on to a plane surface, render- 
ing any covering of the rail flanges 
unnecessary. The cost of the steel 
rails is much less than that of the 
equivalent round reinforcing rods 
normally used. 

The labor required for mount- 
ing the rails, laying the concrete, 
and fitting the prefabricated 
blocks does not exceed half an 
hour per square yard of ceiling. 










India's Lignite Project 


While the stripping of over- 
burden over the lignite in Neyveli 
Madras State, southern India, 
commenced in May, in all likeli- 
hood the Government of India 
may seek American and Russian 
aid in the form of “package deals’ 
for various projects under the in- 
tegrated lignite project. Over-all 
expenditure on the entire scheme 
is estimated at about $135 million. 

One of these projects relates to 
the construction of a thermal pow- 
er plant, using raw lignite as fuel, 
capable of generating 200,00 kw. 

Russia has offered Inc‘a $12! 
million credit, part of v hich is 
to be utilized for this project 
Foreign exchange expenc ‘ure 0 
the power plant is estir ated 4 
$35 million. 

There are two other s b-proy 
ects: a briquetting and ce boniz 
tion plant and a fertiliz - plant 
There are indications ‘ at the 
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IS THE OWNER § . 


THEY PROVIDE.... 





. MIGHTY IMPORTANT TO CONSIDER WHEN YOU BUY AN ENGINE! 


Here’s why Climax Engines are so “owner satisfying”— 


You get an engine that will give years of service on any job... whether 
powering drilling rigs, pumps, Compressors or generators. 


—an engine designed for easy starting...simplified operation... equal 
efficiency on natural gas, butane or gasoline by merely closing one set 
of valves and opening another...easy maintenance...readily accessible 
operating parts and accessories. 


—an engine backed by prompt service throughout the oil country... 
friendly Climax Distributors offering a complete stock of parts, repair 
ities and factory trained mechanics. 


se, plus many other Climax advantages, add up to owner satisfac- 
. the kind you get when you buy Climax Engines! 


See, call or write your nearby Climax Distributor today! 


208C South LaSalle Street + Chicago 4, Illinois 
FACTORY—CLINTON, IOWA e DISTRICT OFFICE—DALLAS, TEXAS 





DISTRIBUTORS «© Sales and Service 
GENERAL DIESEL AND LANDES, ZACHARY AND PETERSON UNITED POWER, INC. 
4 ee and Shreveport, Lo. 
Willist ind F , N.D. ranches 
illiston and Fargo, uses es. 
Pe aY 00. HOUSTON ENGINE AND PUMP CO. WOKE CARTER ENGINE WORKS Coolidge ond 
Belzoni, Mis:. and Houston and Wichita Falls, Tex. Casa Grande, Ariz. 
est Mem; Ark. Corpus Christi, Tex. MIKE CARTER ENGINE SERVICE 
DRLLERS Mac oo SHRIMPTON WEE. AND 
bleh nces* SHOP INDUSTRIAL POWER AND dome SUPPLY CO 
oud fas » Okla. SUPPLY CO. TOBIN MACHINERY CO. Los Angeles and 
eer "OK. Longview, Tex. Lafayette, La. Los Angele Calif. 


In Canada: THE CANADIAN FAIRBANKS-MORSE CO., LTD., Montreal, Quebec, and 16 Branches 
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of Oil Field Engine 
up to 605 H.P. 


V-125—12 cylinder, 605 max. H.P. 
at 1200 R. P.M. 


V-122—12 cylinder, 520 max. H.P. 
at 1200 R. P.M. 


V-85—8 cylinder, 390 max. H.P. 
at 1200 R. P.M. 


V-80—8 cylinder, 340 max. H.P. 
at 1200 R. P.M. 


K-75—6 cylinder, 302 max. 
at 1200 R. P.M. 
K-67—6 cylinder, 265 max. 
at 1200 R. P.M. 


R-165—6 cylinder, 192 max. H. P. 
at 1200 R. P.M. 


R-110—4 cylinder, 130 max. 
ot 1200 R. P.M. 















THE 
STAMP 
OF 
QUALITY 


terminations. ‘See 
Pof electrically powered equipment 
tial failure—places where the wires form 
mn and end. These are the points, deep withia: 
quality and precision engineering is most apprec 
Siderless terminals and application tools have been 
bped to meet the specific wiring requirements of 
i, whenever and wherever it is generated, distribu 
ed. 
Aspeed and dependability of application, A 
iques are now bringing to the industries of $ 
eased production volume so necessap 


IXiNA AMP INCORPORATED 


GENERAL OFFICES: 
7131 Eisenhower Boulevard, Harrisburg, Pa. 


Wholly Owned Subsidiaries: Aircraft-Marine Products of Canada Ltd., Toronto, Canada « Aircraft-Marine Products 
(Great Britain) Ltd., London, England « Societe AMP de France, Le Pre St. Gervias, Seine, France ¢ AMP— 
Holland N.V. 's-Hertogenbosch, Holland i 

Distributor in Japan: Oriental Terminal Products Co., Ltd., Tokyo, Japan 











Government may receive JS, 
Technical Cooperation Mission 
(TCM) aid on a “package deal” 
basis for the first of these two 
sub-projects. 

Under TCM aid, a pilot plant to 
process one ton of material per 
hour for briquetting and carbon- 
ization is expected in September, 

In terms of a contract already 
entered into with West Germany, 
conventional and specialized min- 
ing equipment, costing $10 mil- 
lion, will be imported. Some of 
the conventional equipment has 
ready arrived and is now in ac- 
tion. Special equipment is ex- 
pected to arrive in 1958. 

The fertilizer plant will manu- 
facture fertilizers in the form of 
urea with fixed nitrogen content, 
production per year being about 
70,000 tons. Cost is estimated at 
$40 million. 

The briquetting and carboniza- 
tion plant will manufacture 714, 
000 tons of raw lignite briquettes 
per year, which will be processed 
in a low temperature carboniza- 
tion plant to yield 380,000 tons 
of carbonized briquettes per year. 
These briquettes are intended for 
use both as domestic and indus- 
trial fuel. 

Official estimates are that ap 
proximately 40 million tons of cow 
dung are used as fuel every year; 
carbonized lignite briquettes could 
release this cow dung for use as 
a fertilizer. 
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Bombay Underground Railway 






An on-the-spot study of the 
proposed underground railway 
system in Bombay, India, was re 
cently carried out by a Japanese 
team of consulting engineers, Mes- 

















srs. Higashi & Tsujii, advisors & 
the Tokyo and Osaka rapid trans- J i 
port systems. Ps 
The six-week survey included J jo, 
test borings at several places len 
along the proposed route ‘> study i to. 
sub-soil conditions. The J °panesé a 
engineers concluded that ; il con By a. 
ditions are much more {: vorable 
for this type of construct on than he 
are soil conditions in T kyo ™ BM ing 
Osaka. tim 
It is estimated that « st wil 
be about $6 million per nile / Hi p, 
double-tract constructio: Civil Cor 
engineering work will ta » abou! be 







two-thirds of this amov +, with 
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ONE MAN OPERATION: A major automobile 
producer takes advantage of Airstream’s low- 
cost operation in its new waste treatment plant. 
Boxcars of lime, soda ash and ferric sulfate are 
unloaded at a rate of 8 tons an hour and 
distributed to storage and process. Panel shown 
controls all phases—enclosed pipelines help 
keep plant clean. 


how to unload and distribute 
waste treatment chemicals automatically 


a Che: 
industr: 
in bulk 
conveyi 


cals for treating raw water or 


wastes are usually purchased 
nloading these materials and 
them to storage or distributing 

creates a major handling prob- 
conveyors have been devised 

these materials, but for plants 
ttle as one carload a month 
many cost-saving advantages 
) Airstream Conveyor: 


8OR COSTS: Manual handling 
‘d. Central panel and unload- 

normally require only part- 
on of one man. 


etin 529, “Airstream Conveyors”, 
‘ailed information on equipment 
s10ws examples. For your copy, 
0 today, 


1957 


@ MULTI-STAGE OPERATION: Air- 
stream Conveyors can unload materials 
at high speeds, convey them by suction 
or pressure to storage, remove them 
from storage to process, weigh and 
batch moving materials en route. 


@HANDLE MULTIPLE MATERIALS: 
Flexibility of Airstream Conveyors per- 
mits unloading of two or more materials 
in quick succession into proper storage 
bins without intermixing. 


@NO DUST OR CONTAMINATION: 
Enclosed conveying lines keep all ma- 


terialsin , foreign matter out. Self-cleaning 
action of pipelines cuts maintenance to 
a minimum. Waste and spillage are 
eliminated. 

If you are planning new facilities which 
will require handling of bulk chemicals 
—or any dry bulk material—consider 
theadvantages ofan Airstream Conveyor. 
For more details, write or call Dracco 
today. 


DRACCO CORPORATION 
4030 East N6th Street - Cleveland 5, Ohio 


airstream conveyors 
dust control equipment 
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SPECIFY HEVI DUTY TRANSFORMERS 


‘for your unit substation requirements 





Hevi Duty High-Voltage Trans- 
former for Unit Substations. Wide p 
range of types and sizes available. 


7 





Check these reasons for extra dependability 


Liberal design assures MAXIMUM 
PROTECTION during peak operating 
periods. 

RUGGED CONSTRUCTION. Notice the 
well-ventilated coils rigidly blocked 
in place. High-voltage insulation, 
heavy copper bus-bars and the other 
features which mean extra Years 
of service. 

THOROUGHLY TESTED and inspected 
to meet or exceed NEMA, ASA, 
and JIC Standards. 

QUIET OPERATION permits indoor 
location close to the load. Because 


these transformers are designed to 
operate at a low flux density, noise 
levels are minimized. 

Our engineers will be glad to co- 
operate with you in designing trans- 
formers to meet your exact specifi- 
cations. Hevi Duty Transformers 
are built to the highest standards 
and are delivered promptly as 
scheduled. 


Write today for our guide on “Dry 
Type Transformer Operation and 

aintenance,” a valuable source of 
transformer information. 


HEVI DUTY ELECTRIC COMPANY e MILWAUKEE 1, WISCONSIN 
HEAT TREATING FURNACES HEW=BurY ELECTRIC EXCLUSIVELY 


ORY TYPE TRANSFORMERS—CONSTANT CURRENT REGULATORS 





New Slip-Proof Design makes 


SERRATED GRATING safest 


WHERE GOOD TRACTION IS IMPORTANT 


Indoors or out, for area gratings in sidewalks, inclined 
walkways, fire escapes—wherever safe-footing is impor- 
tant, this one-piece, resistance-welded grating will provide 
safer working conditions. It’s tailor-made to your require- 
ments. Write for descriptive Catalog CE-87 


FREE SAMPLE 

We'll send this handy 
paper weight if you re- 
quest it on your com- 
pany stationery. 


ROCKWELL 
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ROCKWELL SPRING & AXLE CO. 


Gary Grating Division 


4015 EAST SEVENTH AVE., GARY, INDIANA 





the remainder going into rolling 
stock and mechanical, electrical, 
and other engineering work. 

The “cut-and-cover” method of 
construction with R.S.C. box type 
of subway, with a central pillar, 
is proposed. The tunnel would 
average 18 feet deep and 26 feet 
wide. Maximum depth from the 
surface to the bottom of the tun. 
nel would be 30 feet. 

Statistical data of traffic on the 
city’s tramways, buses, and elec- 
trified suburban railway systems 
indicate that there is enough traf- 
fic to warrant the construction of 
an underground railway. 

Final report and estimates and 
probable operating costs will be 
ready in the late summer. 

Plans for a similar railway in 
Calcutta have been hanging fire 
for some years, held back by the 
difficulties presented by a broad 
river flowing through the city, 
Calcutta may also take up the 
proposal now since influx of refu- 
gees from East Pakistan has con- 
siderably increased the traffic con- 
gestion problem in Calcutta. 


"Brain" Simulates Road Conditions 


The German Road Vehicle Re- 
search organization in Brunswick 
is now using an electronic brain 
— a short wave analog computer 
— to work out development prob- 
lems in projected automobile sus- 
pension systems. It simulates un- 
even road surfaces and gives ex- 
tremely accurate answers in a 
fraction of the time needed for 
ordinary tests. The results of the 
research are to be made available 
to the entire German automotive 
industry. 


Earth-Rock Dam for Japan 


The largest dam ever built in 
Japan will be constructed on the 
Kiso River in the central part of 
the nation without using any con- 
crete. The new Makiobashi Dam 
will be built entirely of rock, 
sand, and clay. The Aichi [rriga- 
tion Public Corp., responsi le for 
the construction, ruled ov t con- 
crete because the large amount of 
hydrogen sulphide in th river 
water might corrode it. T) 2 dam 
will be 2% times as large as the 
giant Sakuma Dam, the argest 
constructed so far in Ja an. It 
will cost an estimated $90 : :illion. 
The earth-and-rock dam ill be 
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BAYLEY 


WINDOWS 


" | Curtain Wall Systems 


= 
a7 
ay: ALUMINUM OR STEEL 
’ t 
> We es Services related to a product are generally just as important as the 


| product itself. That's particularly true in the selection of windows 
YS FAC TO RIES or curtain-wall systems. And it is why the complete engineering and 
: consulting service rendered by Bayley so frequently results in Bayley 
Windows and Curtain-Wall Systems being specified on important 
projects. 
When their products are to be used, Bayley feels a responsibility 
from the project's inception to the building's occupancy . . . 
endeavoring to lend every possible assistance in creating an attrac- 
tive building of permanence at the lowest cost. 77 years of pro- 
gressive development of many of the most important window 
advancements qualifies Bayley Engineers for rendering you this 
specialized assistance. 
Call your local Bayley Representative. He'll be glad to put 
Bayley experience to work for you. 
Be sure to see Bayley's three catalogs in Sweet's Archi- 
tectural File: Curtain-Wall Systems 3d/Ba; Steel Windows 
17b/Ba; Aluminum Windows 17a/Bay; or write for copies! 


The WILLIAM BAYLEY Co. 


District Sales Offices: Springfield, Ohio 
Springfield Chicago 2 New York 17 Washington 16 ; 
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with the plastic 
pipe you can trust. 


SPECIAL DELIVERY for liquids and gases in all branches of industry is assured 
with Kraloy Rigid Polyvinyl Chloride (normal and high impact) Plastic Pipe... 
with virtually no maintenance or policing. You install Kraloy PVC —and forget it. 
That’s why millions of feet of Kraloy Plastic Pipe are in use today, because 
Kraloy PVC is inert and can never rust, rot, or corrode, is not subject to electro- 
lytic action, handles abrasives, slurry and most Ph factors, is scale resistant. 
Superior flow characteristics (C factor = 150+) permit use of smaller diameters. 
Installation costs 50% less, due to light weight and ease of handling. 


Write for complete information and literature. 

. AL Y RIGID PVC PLASTIC TYPE 
NORMAL AND HIGH IMPACT WX, 

Kraloy Plastic Pipe Co., 4720 E. Washington Blvd., Los Angeles, Dept. CE-87 

Subsidiary of the Seamless Rubber Co., a Rexall Drug Co. Subsidiary 











SEE HOW YOU'LL 
SAVE BY STORING 
BULK MATERIALS 
THIS MODERN WAY 





Vv 
ITRIFIED GLAZED TILE 


INDUSTRIAL STORAGE BINS 
pl eae aa 





Get your copy of 
Kalamazoo Bulletin 1153-B. 





INDUSTRIAL STORAGE BIN DIVISION 


Kalamazoo tank and SiO COMPANY 


857 HARRISON STREET - KALAMAZOO, MICHIGAN 











the first of its kind in Nippon. | 
is the same type as that planned 
by Egypt for the Aswan Dam. 






Belgian Information Service 





In the near future American 
engineering and construction 
firms will be able to have any in. 
formation concerning production 
of equipment and materials jp 
Belgium at their fingertips. 

This development in U-S.-Bel- 
gian business and engineering re- 
lations is due to the coming for. 
mation of a private, non-profit or- 
ganization called the Belgian Busi- 
ness Clubs, to be headed by an 
American committee of prominent 
businessmen, manufacturers, and 
technicians and to be led locally 
by delegates. 

The organization will distribute 
monthly to members a magazine 
featuring Belgian achievements in 
engineering as well as offers of 
equipment, engineering, and con- 
struction processes and facilities, 
At the same time members of the 
Club will benefit from special 
facilities for inquiry and negotia- 
tions with Belgian specialists in 
each respective field. 
























Convert To New Voltage 


Electricite de France (EDF) is 
carrying out a vast program to 
substitute progressively 220-380-v 
3-phase current for 127-300-v, in 
order to give better radio and TV 
reception and ensure improved re- 
sults from electric appliances. In 
1956, this changeover was com- 
pleted for 150,000 consumers. In 
1957, another 200,000 will benefit 
from the change, and within a few 
years, between 300,000 and 400; 
000 subscribers per year will re 
ceive the new service. Another 20 
years will be needed to take care 
of all EDF subscribers. The entire 
project will cost 75 billion francs, 
not including the replace: ent of 
meters and transformers. 



































More Chemical Production 


Sulphide Corp. Pty. “td. § 
planning zinc smelting, s |phurit 
acid, and superphosphate evelop- 
ments at the Cockle Cre « Plant 
near Newcastle, Nev South 
Wales, Australia, at an ¢ ' imated 
cost of $20 million. Ths is 
addition to $4.5 million et S 
the site since 1948. 
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From Lilliput to Brobdingnag= 






Via Research 
















‘ Gulliver, with considerable aplomb, blithely traveled 

ine through the never-never land of giants as tall as 

tion church steeples and through the land of the little 

in people, six inches tall. In these strange lands he 
unwittingly, but consistently, came a cropper. 

3e]- As boiler makers, we too are confronted with 

re- strange lands. Boiler pressures have reached the 






supercritical, that area of pressures above 3,200 





































or- pounds per sq. inch where water and steam lose some 
usi- of the behavior patterns we have known so well. 
an Steam temperatures have increased, pressing the 
ent metallurgist to provide better materials to contain 
and them. And all the while, boiler capacities have jumped 
ally by leaps and bounds. In short, the quest for greater 
efficiency has necessitated the development of boilers 
ute of Brobdingnagian proportions. 
~~ Currently Combustion is designing a boiler which 
+m will set new world records for steam pressure and 
of temperature — 5,000 pounds per square inch and 
ad 1200°F. Its predicted performance indicates that it 
as. will be the most efficient boiler ever built. In coop- 
the eration with the Philadelphia Electric Company, in 
ial whose Eddystone Station this 16-story high boiler 
- will be installed, we have designed and built a 
” Lilliputian version of this unit at our Chattanooga 
plant. Thus, unlike Gulliver, who wandered into the 
land of the giants without knowing what difficulties 
might confront him, we have turned the light of 
Is research on the road ahead. By duplicating the condi- 
to tions of pressure and temperature, and by using the 
-v same metals and the same pure water that will be 
in used at Eddystone, the test unit enables C-E engi- 
'V neers to study virtually all phases of the design of 
e- the multi-million dollar boiler, before it is built. 
In There are many roads from Lilliput to Brobding- 
4 nag. The only sure one is the route of research. The 
4 ills that befell Gulliver are funny—only in a fable. 
WwW 
y COMBUSTION 
e- 
0 ENGINEERING 







Combustion Engineering Building 
200 Madison enue, New York 16, N. Y. 


ones fuel j and related equipment; nuclear 
gtors; paper mill 
vessels; 









flash drying systems; pressure 
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MULTI-PHASE CIRCUITS 
REQUIRE 
MULTI-PROTECTION 


by H. D. Dorfman 
circuit lob asic 8542) a preve eur Westinghouse Electric Corporation 


In 3-phase operation, one phase may 
a a. —- a to a — 
os irectly affectin e other two lines, 
fault single phasing This i be dennene to personnel— 
and intolerably expensive in damage to 
3-phase equipment continuing to oper- 
ate. Such single-phasing virtually 
doubles the effective amperage, doom- 
ing motors not immediately taken out 
of service. For example: 


only 


Single-Phasing Burns Out Motor 


Case 48SW3: Motor, rated at 9 amp,3 
phase and demanding 7.5 amp to power 
a blower, was on a circuit protected by 
three 20-amp fuses. One line faulted te 
ground, blowing its protective fuse. The 
motor continued running on the two 
unfaulted lines—single-phasing at an 
estimated 13.5 amp. This load was not 
enough to blow the remaining fuses and 
improperly applied overload relays did 
not act in time. 
Result: Burned-out motor. 


Single-Phasing Creates Hazard 


Case 52PC5: Machine motor rated 10 
hp, 440 volt, 3 phase, was controlled by 
a combination reversing starter having 
17.5 amp time-delay fuses. Evidently, 
one fuse blew to clear a phase-to- 
ground fault. Soon after, the unsuspect- 


od ae a icaiad ae ing operator attempted to stop the ma- 
1, Short circuit or over- 2. Rotating trip bar . Latch release acti- “ reaker arms chine by “plugging”, in an emergency. 


load involving any con- releases the latch arm vates quick-trip linkage, yoked tocommon bar... ‘ aca 4 
ductor trips lever, ro- —which rapidly moves pivoting common __ fault in one line trips Due to the se condition, brak 
tates common trip bar. upward. breaker bar. all 3 poles. ing was not achieved. 


Result: Accident. 

THE ABOVE ACTION COMPLETELY CLEARS THE CIRCUIT IN AS LITTLE AS % CYCLE. Other examples can be cited, illustra- 
ting that even dual-element, time-delay 
fuses do not always prevent harsh treat- 
ment of motors and controls, when fault 
single-phasing occurs. 


\ ve “ipberegereler- € A \B breakers AB Breakers Prevent Such Losses 
: A LOAD-side faul simulta- 
trip ALL THREE poles is teteshean ae theokhee.cr got 


- sony wpe ae ae troubled of 

ir | : tion. As soon as the fault is removed, 

Ona ny circu lt f au lt power can be quickly restored by simply 
flipping the breaker handle. 

Properly made and tested »reakers 
will always operate at the ‘oad for 
which they are rated. Calibr. tions of 
Westinghouse breakers are nc’ altered 
by time or by load cycles. The.” requir 
no maintenance, being designe | to oul 
live circuits in which they a: placed. 
Time saving, greater reliab: ity a0 
greater accuracy more than < iset the 
sometimes greater initial inve «ment # 
compared to other circuit pro: .ctors. 

J-20260 
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Who’s Who Wants You 


The editors are currently in the process of col- 
lecting data for publication, early in 1959, of the 8th 
edition of Who’s Who in Engineering. The editors of 
this publication have done an excellent job of col- 
lecting biographies of engineers in industry, govern- 
ment, and teaching, but past editions have been far 
from complete with regard to biographies of engi- 
neers in private practice. Since there is no directory 
of consulting engineers, and since most consulting 
engineers practice in relatively small firms, it is 
extremely difficult for the editors to locate them. 

In order that the new edition may be more com- 
plete, the editors have asked that all consulting en- 
gineers who meet the requirements for inclusion 
write to the publisher and request a personal record 
form. The basic requirement for a listing is that one 
have at least ten years of active practice, at least 
five years of which have been in responsible charge 
of important engineering work. “Active practice” 
does not necessarily mean “private practice.” The 
ten years experience may be in any kind of engi- 
neering work. 

To get a personal record form, write to E. N. 
Dodge, Editor, Who’s Who in Engineering, Lewis 
Historical Publishing Co., Inc., 265 W. 14th St., New 
York 11, N.Y. 

© past two editions of Who’s Who in Engineer- 

nave been published under the guidance of an 
ers Joint Council Advisory Committee, and 
-t edition will be handled in the same manner. 
Y. Leighton Collins, of the University of Illi- 
ads the current EJC Advisory Committee. 


» cuction Going Underground 


_ San Francisco has taken another step to place 
Its stictures below ground with the construction 
of a nw Civie Center Exhibit Hall. The multi-level 
Union Square underground garage in the center of 
the business district proved so successful in pre- 
Servin« the park area above while providing a much- 
needeci off-the-street parking facility for automo- 
biles below that when it came to the selection of the 
design for the new Exhibit Hall a similar type of 
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structure was chosen. The beautifully landscaped 
Plaza which formerly added so much aesthetically 
to surroundings of the Auditorium building will be 
reconstructed and planted above the Exhibit Hall 
when construction is completed. 

To obtain the benefit of experience in other cities, 
a tour was made by representatives of the engi- 
neers and architects participating in the design of 


CUTAWAY SECTION (CENTER) IS UNDERGROUND EXHIBIT 
HALL; RIGHT IS PLAZA; LEFT IS PRESENT AUDITORIUM. 


the Exhibit Hall. Architects for the project were 
the firms of Wurster, Bernardi and Emmons, and 
Skidmore, Owings and Merrill. H. J. Brunnier was 
structural engineer, and De Leuw, Cather and Co. 
were the mechanical, electrical, and traffic engineers. 

The underground Exhibit Hall, 280 x 320 feet in 
area, will supplement the existing Exposition Audi- 
torium, providing a large, up-to-date exhibit area 
to attract associations holding conventions and ex- 
hibitions which cannot now be aecommodated by the 
Auditorium alone. The Exhibit Hall project will have 
a total area of 139,306 sq ft, with the remaining 
space allotted to loading dock, ramps, stairs, and 
Auditorium connection. Total cost will be $2.9 million, 
divided into $1,728,820 structural, $344,779 mechani- 
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CONSTRUCTION PHOTO SHOWS LAYING OF CONCRETE. 


cal, $267,998 electrical, $255,174 miscellaneous, $100, 
303 utilities, and $202,926 park work and paving. 
Entrance will be gained by a double ramp to 
permit passage of trucks and pedestrians. A remov- 
able post barricade will be placed from the bottom 
of the ramp across the truck area to the hall proper. 
When pedestrians are not expected in the area, the 
barricade may be removed to permit a greater 
maneuvering area for trucks. A ramp will be pro- 
vided from the south side of the exhibit area to the 
basement level of the present Auditorium. Part 
way up this ramp two escalators will rise to the 


main floor corridor of the Auditorium. A 483-in, 
escalator will have a maximum capacity of 10,500 
people per hour at high speed, and a 32-in. escalator 
will have a maximum capacity of 6500 people per 
hour at high speed. 

The project involved 158,100 cu yds of excavation, 
Walls, floor, and roof are of reinforced concrete with 
prestressed, precast concrete members over the 
truck area. The entire structure, bottom, sides, and 
top, will be completely enclosed within a waterproof 
membrane, consisting of three layers of No. 15 felt 
mopped in tar or asphalt. A 2-in. layer of asphaltic 
concrete was placed over the membranes below the 
bottom slab and will be placed on the roof to pro- 
tect the membrane during the placing of concrete 
for the foundation slab and the fill above the roof, 
Concrete columns, which are square with chamfered 
corners, will be spaced to provide 40- x 40-ft bays. 
Interior partition walls are of reinforced concrete 
block masonry 4-in. thick. 

A system of heating, ventilating, and air condition- 
ing will be provided based on circulating 1% cfm 
of air per sq ft of floor area. Summer indoor condi- 
tions are to be 78 F and 65 F wet bulb when out- 
door conditions are 85 F and 65 F wet bulb tempera- 
tures, based on the ultimate installation of two, 200- 
ton refrigeration units. Steam for heating will be 
brought from the city’s steam plant. Fluorescent 
lighting will be used in the main exhibit hall. Two 





ACCURATE 


LABORATORY OR JOB-SITE 


TESTING... 


ON ALL CONSTRUCTION! 
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U-160 COMPRESSION TESTER 





CT-711 CONCRETE 
TESTER 


improves quality control 
prevents over-design 
lowers project costs 
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CT-900 CONCRETE | 
CT-375 BEAM BLOCK TESTER 


, 
TESTING MACHINE 50 VERSA-TE TER 


Engineering Test Apparatus for Soils, 
Construction Materials, Concrete and 
Asphalt ranging from single items to self- 
contained Mobile Laboratories are avail- 
able for immediate shipment. 


EASTERN OFFICE 


60 EAST 42nd ST., NEW YORK 17,» Y. 
TELEPHONE YUkon 6-7383 


neorporaled 


4711 WEST NORTH AVENUE > CHICAGO 39, ILLINOIS, 4.5.4. 
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separate electrical circuits provide for any antici- 
pated emergency. Eventually, an underground ga- 
rage facility also will be built north of the Exhibit 
Hall to serve this area. 

The parking problem is being recognized by many 
California municipalities as a public responsibility 
requiring urgent attention. Among the cities that 
are planning or have under construction off-street 
parking facilities are Sacramento, Los Angeles, and 
Stockton, Calif. 


Suspension Bridge Carries 
Gas Pipeline Over Colorado 


Increased demand for natural gas in the area 
served by Pacific Gas and Electric Co. necessitated 
installation of a new 34-in. diameter gas pipeline 
from the Texas gas fields into California. One of the 
links in this line is a suspension bridge across the 
Colorado River at Topock, Ariz., owned jointly by 
the Pacific Gas and Electric Co., and the El Paso 
Natural Gas Co. This $350,000 structure was de- 
signed by Harold B. Hammill, consulting civil engi- 
neer of San Francisco, Calif. 

The bridge consists of two 90-ft high steel towers, 
one on each side of the river, supporting two pairs 
of 23g-in. galvanized steel bridge rope for a span of 
1080 feet. On the Arizona side, the anchor span is 


BRIDGE CAN CARRY GAS, OIL, OR WATER PIPELINE. 


294 feet and on the California side it is 250 feet. If 
the pipeline is ever required to carry oil or water, 
the design provides that such loads can be carried 
at stresses not exceeding an overstress of 50 per- 
cent. All bridge wire rope was prestressed to ap- 
proximately 43,300 psi. Provision was made in all 
elements for a temperature variation of 110 F. 

Each steel tower is supported on concrete caissons. 
Concrete arms at the base of the tower project 75 feet 
each side of the center line of the cable. The ends of 
these arms have reinforced concrete ties angling back 
to the concrete anchorage. Wind suspension cables, 





product 





THE FIRST AND ONLY 
3 WIRE 15 amp., 125 voit. 


pproved 


* GROUNDING 


Purposes only! 


S another Hubbell exclusive ...a complete 
ie of “Twist-Lock” devices approved to meet 
equirements for 125 volt grounding. These 
wire, 125 volt units are non-interchangeable 
gular “Twist-Lock” devices and eliminate 
id for all the possible danger of plugging into 
as€ circuit. Nothing is left to chance. A 
elbow-shaped grounding slot prevents inser- 
regular “Twist-Lock” caps, accepting 4700 
caps only, 


ead all about it... write for new folder. 


FOR APPLICATIONS 
that require 
POSITIVE GROUNDING 


plus 
POSITIVE LOCKING. 


A COMPLETE 
NEW LINE... 
UNITS 
IN DISTINCTIVE 
BROWN 
COLOR. 


Elbow-shaped 
grounding slot 
accepts 4700 Series 
caps only. 


Ar. a Duplex 


4700 Receptacle 





DEPT. CE BRIDGEPORT 2, 
CONNECTICUT 
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industrial f 


Designed for high-volume air movement 
against resistances %” S.P. Featuring new, 
wider 4-blade “Macheta” Airfoil propellers, 
“LS” fans are available in ring, duct or square 
panel types. Standard construction features 
mean lower initial costs, with more efficient 
operation. Aerovent “LS” fans are the practical 
solution to all standard air-moving problems. 
Special motors, propellers, coatings available 
for corrosive conditions. 


“Is” ring type fans 


Available in belted or direct- 
driven, with ring accurately 
drilled to facilitate installa- 
tion. 12” to 48”. Capacities 
to 32,000 CFM. 


“Is” square panel fans 


Easily mounted in any position 
with 4 bolts. For air supply or 
exhaust. Heavy welded-steel 
construction. High-volume air 
movement. Sizes 24” to 48”. 


“Is” duct fans 


Designed for use in all 
standard duct systems. 
More efficient perform- 
ance at lower speeds, 
against static pressures to 
%” S. P. Sizes 24” to 48”. 


Write for Bulletin 750-A (Belt-Driven) 
or 775 (Direct-Driven) 


vert, Rated in accordance with Standard Test 
Clervoush” Code and U.S.D.C. Comm. Std. CS178-51. 


y oA 


Ash and Bacon Sts. 





Piqua, Ohio 


each a single 244-in. galvanized steel bridge rope 
approximately in a horizontal plane, are connected 
at the ends of these concrete arms and are attached 
by ties to the pipe saddles. The Arizona main anchor 
is supported on concrete cast-in-place piles, 15 ver. 
tical and 30 battered. The California main anchor js 
supported on a rock conglomerate. 

To install the pipe, temporary rollers were provid- 
ed on each saddle. The pipe was welded on the 
ground on the Arizona side in units of 120 and 160 
feet in length with the point of the first piece being 
a cone 10-ft long. As the pipe was pulled across the 
span this cone threaded the line into the saddles. As 
installation progressed, the pre-welded units were 
welded into the line until the crossing was complete. 


Pump House Copes with 
High and Low River Level 


To maintain intakes at a constant immersion 
depth, regardless of river level, the Ford Motor 
Company’s new glass plant near Nashville, Tenn, 
employs a floating pump house to pump the neces- 
sary 14 million gallons of process water a day. 

Pumps and intake screens are mounted on a spe 
cially-designed welded steel barge, moored to four 
steel sheet pile cells. The 50- x 30-ft barge is fitted 
with pneumatic-tired wheels at each of its four 
corners. The wheels run in I-beam tracks welded 
to the sides of the four cells, which rise 60 feet above 
the normal water level. 

In addition to serving as guides for the vessel's 
up and down motion, the cells, which are filled with 


FIVE RUBBER HOSES ON STEEL HOSE REEL CO! NECT 10 
PIPE THAT RUNS UP TO A WATER TREATMEN PLANT. 


sand and gravel and capped with concré:e, help 
fend off floating logs and debris. The two r. ‘erw 
cells are 16 feet in diameter, the two | ndward 
cells are 13 feet 7 inches in diameter. 

Mounted atop the landward cells is a 
ameter steel hose reel, grooved to rec 
12-in. diameter rubber hoses. Each hose is : 
to an elbow loading into the hollow 24-in 
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Eastern steel mill modernizes 4 old bridges with 
DRAVO REPLACEMENT TROLLEYS 


This ex:tern steel mill has found has been greatly extended, and pro- 
that o!.' bridges can easily be re- | duction increased materially. 
stored :~ high productive capacity Replacement of inefficient, worn 
by repi:-ing old and worn-out trol- —_ or inadequate trolleys can improve 
leys wii new and modern Dravo operations at a small fraction of 
replace. ent man trolleys. new bridge cost. Consultation with 
The ow trolleys permit faster a Dravo engineer may help you 
Operati:..; speeds and willeliminate | eliminate a production bottleneck. oe ROO oe eo 
the exce sive downtime for repair For more information, write or 
which h d hindered bridge operas phone DRAVO CORPORATION, 
tions. T!= useful life of the bridges | PITTSBURGH 25, PENNSYLVANIA. 


Blast furnace blowers © boiler and power plants bridge sub-structures * cab conditioners * docks and unloaders dredging * fabricated piping 
foundations * gantry and floating cranes * gas and oil pumping stations * locks and dams » ore and coal bridges * process equipment * pumphouses and 
intakes © river sand and gravel « sintering plants * slopes, shafts, tunnels ¢ space heaters © steel grating * towboats, barges, river transportation 
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Controls 


@ Of all boiler water level controls, 
we believe Magnetrol to be the safest. 
Certainly it is the simplest. 


A PERMANENT Alnico magnet, 
located outside the float chamber, 
links boiler water level and electrical 
controls. This infallible magnetic 
link eliminates mechanical parts 
normally subject to wear and fatigue 
failure. Pioneered and perfected by 
Magnetrol, it provides almost un- 
limited operating life. 


The brass “No-Scale” float chamber 
liner, another exclusive Magnetrol 
feature, is self-cleaning. It actually 
“flexes” off scale and prevents “stick- 
ing” of the float. 


These are just two of many advances 
for greater boiler safety found only 
in Magnetrol. Standard Magnetrol 
units are available for temperatures 
up to 750°F., at pressures up to 600 
psi, for single stage (low water cut- 















panned gm moe off) or multi-level stage (pump 

te a mercury control plus low water cutoff and 

switch. Basically, $ alarm) service with as many as three 

ts ts Magnetrel. separate switching actions. Special 
7 


units are available for more extreme 
requirements. 


MAGNETROL, inc. 


Mail the Coupon Now for the Facts 


MAGNETROL, INC., 


Gentlemen: Please send me Catalog Section Ill and full informa- 
tion on Magnetrol Boiler Water Level Controls. 9 


2105 S. Marshall Bivd., Chicago 23, Ill. 
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the reel, so that the axle serves as a manifold for 
the discharge of all the hoses. To one end of the 
axle is connected a 24-in. diameter pipe that leads 
along a steel grid walkway to the shore and up the 
river bank to a water treatment plant. The hoses 
extend some 40 feet to discharge outlets on the 
five pumps. 

Controlling rotation of the hose reel are 15-in, 
diameter steel cables wrapped around the flanges 
of the reel and leading directly down to the barge 
on the riverward side and through a fixed sheave 
between the cells up to the barge on the shore side. 
Thus, when the river rises, lifting the pump barge, 
the cables are pulled down, automatically reeling 
in the hoses. When the river falls, the hoses are 
played out. 

Each of the five pumps on the barge has an indi- 
vidual suction chamber protected with a screen 
opening eight feet below water. Each of the four 
pumps, which are contained in a deckhouse on the 
barge, has a capacity of 4000 gpm and is electrically- 
driven. The fifth, a 2500-gpm unit driven by a diesel 
motor, is used as a standby in the event of electric 
power failure. 

The four cells were constructed by Dravo’s Con- 
tracting Division. The company’s Engineering Works 
Division built the barge and hose reel at Dravo's 
Neville Island shipyard near Pittsburgh. 







































NSPE Testifies Against 
TVA Doing Private Engineering 








The broad grant of authority in a proprosed TVA 
revenue bond bill which would allow TVA to render 
engineering services for others has been protested 
by the National Society of Professional Engineers 
in testimony before the Senate Subcommittee on 
Flood Control- Rivers and Harbors. (See “Word 
from Washington,” July, p. 31.) 

An NSPE representative testified that such ac- 
tivity on the part of TVA would constitute “an w- 
warranted interference with the normal functions 
and operations of private consulting engineers who 
have been and are available” for professional en- 
geering services. 

The testimony was given in opposition to a clause 
in a Senate bill (S 1869) that would authorize the 
TVA to perform engineering services in connection 
with the construction of a generating plant or other 
facilities in which TVA has any interest re:ardless 
of the extent of the interest. 

The NSPE testimony also referred to the e -istencé 
of state laws requiring registration of e* gineets 
performing professional engineering servic °s. The 
National Society representative pointed cut that 
“while TVA could perform engineering ser. ices for 
itself . . ., a completely different situatior is pr& 
sented when there is an undertaking to perf rm sel 
vice for third parties.” The grant of auth rity, 4 
contained in S 1869 would conflict with « ¢ stalé 
engineering registration laws, since TVA, <4 8° 
ernment corporation, is not licensed unde any ° 
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All welded 3000 ton framework for newly 
completed plant of The Allis Chalmers 
Manufacturing Company at Terre Haute, 
Indiana. Engineers and Builders, The 
Austin Company, Cleveland, Ohio. 


| [Pees 


MORE USEABLE SPACE 


... welded design builds it for less money 


ler 


HERE’S more work area, greater overhead clearance 
at this new manufacturing plant, thanks to simpler 
construction with shop welded structural design. And 
maintenance is simpler too, because there are no splice 
plates and rivet heads to clean and paint except bolted 
field connections. Sides are simply curtain walls. 
Nearing completion, this 540’ x 240’ structure has 
81'3” overhead clearance beneath its 2-200 ton travel- 
ing cranes. The structure also supports 3-60 ton, 2-25 
ton, 1-10 ton and 2-2 ton cranes to give maximum 
efficiency for handling heavy machinery. 
This is typical of many types of manufacturing plants 
now being built simpler, faster, with less steel using 
welded design. Latest ideas in structural design are presented 


rs _ ‘cient fabricatian of one of 34 columns for all- 

ne ‘ /ramework, Columns ranging from 17 to 23 in new 466 page section of 11th Edition Procedure Handbook 
' eight are made from standard rolled struc- 7 + : f a 

: ‘<-=pes and steel plate. of Arc Welding Design & Practice; available by writing: 
or 

e- 

I- 

aS 3 

. THE LINCOLN ELECTRIC COMPANY 
f Dept. 5804, Cleveland 17, Ohio 

;, The World's Largest Manufacturer of Arc Welding Equipment 


R AUGUST 1957 











NEW... 


for sound 
reduction... 


THE PENN VENTILATOR 
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SOUND WAS BARRIER 
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Noise reduction problems are prevalent in 

every industry. Penn contributes toward the 
minimizing of fan noises by its revolutionary new 
Sonotrol Curb. In effect, this device helps to reduce 
sound build-up at the source. Build-up is 
developed by any roof fan regardless of how 
expertly engineered or finely balanced. 

Penn’s Sonotrol Curb completes the 

roof ventilator specification. Curb construction 
on the job is no longer necessary now that 

this factory fabricated accessory is available. 
Complete details are available in Bulletin DMX 18. 
For your free copy, write today. 


ENN VENTILATOR CO. 


PHILADELPHIA 40, PENNA. 


Representatives and Distributors in principal cities 
Member of the Air Moving & Conditioning Association 


RIGHT ON TOP... FOR MORE THAN 30 YEARS 
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the state laws to offer and perform professional 
engineering services to others. 

In urging deletion of the protested clause, the 
Society stated that the authorization would be q 
serious intrusion by a Federal agency into private 
professional pratice and would be at variance with 
the letter and spirit of existing state laws. 






New Engineering Field 
Recognized by Cornell 






Food facilities engineering will be a new major 
offered in the School of Hotel Administration at 
Cornell University, starting with the fall term, 
J. Earle Stephens, of J. E. Stephens Associates, 
Detroit, a food facilities engineering firm, will be 
appointed a full professor to inaugurate instruction 
in the field to advance students beginning with «he 
spring semester of next year. New students interest- 
ed in food service facilities will be accepted by the 
school in September. 

The program has been made possible by a grant 
of $20,000 raised by the Founders Committee con- 
sisting of M. Blickman, S. Blickman, Inc.; A. W. For- 
briger, The John Van Range Co.; H. S. Ruslander, 
H. Ruslander & Sons; A. Muckler, Jr., Southem 
Equipment Co.; J. E. Stephens, J. E. Stephens As- 
sociates; and I. S. Anoff, Albert Pick Co., Inc. 

Two years ago when the Food Facilities En- 
gineering Society was organized and incorporated, 
only 15 people in the U.S. were practicing in ihe 
field of food facilities engineering. The Society now 
has about 25 members located throughout the coun- 
try. (See “Specialized Field . . . Food Facilities in- 
gineering,” June 1956.) 






























Fresno Water Demands 


To the Year 2000 Under Study 


Charles H. Lee, civil engineer, San Francisco, 
Calif., has been engaged by the City of Fresn0, 
Calif., to make a study of the Fresno metropolitan 
area and prepare a report on future water demands 
to the year 2000. The present supply comes from 4 
grid of about 45 wells which provide excellent wa 
ter, but are not expected to be adequate for future 
growth. Mr. Lee’s study is to be based on the use 
of water under a flat rate for residential purposes 
and metered rates for industrial purposes—‘'1e same 
methods for charging now being used. 

This will involve preliminary profiles and | 
cation maps for four alternate routes and projects 
for the diversion of water from the San Joaquil 
River. The study will include determinatior of pip 
and conduit sizes and hydraulic grade lines «ogethet 
with pumping plant capacities, treatment »!ant 
pacities, and reservoir capacities. An ind oendent 
study also will be made by Koebig and Koe ‘ig, Int: 
Los Angeles. This study will include integ¢ “ation of 
the present grid well system with the prop sed sul- 
face water supply, and the preliminary de ign 
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Quote and Unquote:— 


“Elgin has dug deeper 


into LON EXCHANGE 














SOFTENING BY ION EXCHANGE — used to elimi- 


nate calcium and magnesium hardness from 
water. All types of ion exchangers available to 


meet specific conditions. 


























DEALKALIZATION BY ION EXCHANGE — pro- 
duces soft water of controlled alkalinity. Various 
exchangers used, depending on requirements. 





ATION BY ION EXCHANGE — pro- 
‘ter of better than distilled quality. 

© .angers of mixed-bed or multi-column 
‘ve “tailor-made” effluent to meet 
* boiler plant requirements. 


a 


than any 


other firm” 


An engineer said this when he was asked why he had brought his 
not-too-simple water conditioning problem to the Elgin organization. 

The particular way he put it set us to wondering how many men 
with water conditioning problems realize the great strides that have 
been made in ion exchange . . . how many recognize the vital im- 
portance of dealing with a firm that has played a leading role in ion 
exchange development and application. 

It is always bad taste—often bad business—to boast; so we won’t 
say that Elgin has dug deeper than any other organization. We simply 
say that certainly no firm has dug deeper into ion exchange applica- 
tion than has Elgin during nearly a half century of specialization. 

It is squarely on the record that across the years we have been a 
part of the transition from the first simple greensand through the 
highly specialized ion exchangers and methods that are today ac- 
complishing little short of water conditioning miracles. Just three of 
almost countless examples of this are given at the left. 

Yes, today it can be said that there is a way to “‘make over”’ any 
water supply—your water supply—to exactly the kind and quality 
needed for any use. When you put your problem up to Elgin you are 
certain that Elgin “‘deep digging” will not only assure you the right 
way, but, still more important, the most economical way. 

Never forget that Elgin works with all methods. No bias; no 
single-track thinking. One of our engineers will be glad to study your 
conditions and give you a demonstration of Elgin deep digging. 


ELGIN SOFTENER CORPORATION 


146 N. Grove Avenue, Elgin, Illinois 
Representatives in Principal Cities 
In Canada: G. F. Sterne & Son Ltd., Brantford 


SOFTENERS 1ON EXCHANGERS FILTERS DEIONIZERS DEALKALIZERS CLARIFIERS DEGASITORS DEAERATING HEATERS 
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Splash Proot Moisture Tight Semi-Dust Tight 
Drip ae Sleet 
Ee MERCOID' ee 
WEATHER RESISTANT: 
CONTROLS 





NEMA 1A, 2, 3, 4 








HERMETICALLY SEALED CONTACT 
(VISIBLE ON-OFF CIRCUIT) 








VISIBLE CALIBRATED 
DIAL 














ZINC PLATED STEEL CASE | 
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POINT INDICATORS 
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Available for Pressure or Temperature 
WRITE FOR BULLETIN 6-18 


THE MERCOID CORPORATION 
4201 Belmont Avenue, Chicago 41, Illinois 





Dilton 
Econo THERM 


COMPLETE 
PACKAGED 
BOILERS 


) . 
‘CHOICE OF FORCED 
DRAFT OR INDUCED 
DRAFT FAN 


CHECK THESE TOP-QUALITY FEATURES: 


e Off-center firing with 
rotary combustion 


SPECIFY: 








e One unit, self-contained 
e Saves floor space 


e No expensive chimney or 
special foundation 


e One piece welded shell 
e Factory tested, proved 


ECONOTHERM—RATINGS AND CAPACITIES 


e Fuel-saving down draft 
third pass design 


e 5 sq. ft. of heated 
surface per rated h.p. 


























Equivalent Hp. 20 25 30 40 50 70 80 100 
Sq. ft. Water Heat. Surf. 112 | 129] 151/ 201) 300 356 418 510 
Lbs. Steam per Hr. 700 | 863 | 1035| 1380| 2070; 2450| 2760/| 3500 
Equivalent Hp. 125 | 150; 180) 200/ 250 300 400 500 
Sq. ft. Water Heat. Surf. 650 | 814 905) 1000/ 1252 1500 2000 | 2500 
Lbs. Steam per Hr. 4400 | 5200 | 6210 | 6900 | 8639 | 10,350 | 14,000 | 17,500 








WRITE NOW FOR SPECIFICATIONS AND BULLETIN EC-857-CE 


is} DIVISIO} 
LE RS HAPMAN 
MAZOO, MICHIGAN e 


DUTTON COMPANY 


KALA BOILER BUILDE 


S SINCE 1880 





Also Manufacturers of Hapman Bulk Materials Conveyors. 
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estimate of cost of the four alternate routes, includ. 
ing pipelines, pumps, sedimentation ponds, filtra. 
tion plants, chlorination plants, river diversion 
works, and storage works. Koebig and Koebig, Inc. 
also will prepare jointly with Chas. H. Lee a feasibil. 
ity report designating one of the four alternate sys. 
tems studied. 
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Baton Rouge Prepares 
For More River Traffic 


In laying plans for an expansion program expected 
to cost more than $10 million, the Greater Baton 
Rouge, La., Port Commission authorized engineering 
studies by Barnard ana Burk on three projects de- 
signed to increase port facilities in preparation for 
continued growth along the Mississippi River. The 
projects are: 

{ Supervision of construction and duties of the new 
Ormet Corporation terminal at Burnside to handle 
bauxite for use in manufacturing alumina at its r- 







































duction plant now being erected. The port comnmis- & so 
sion is studying purchase of the facility for operation J cc 
as a public terminal. th 
{ Preliminary engineering to determine the cost ofa & cl; 
new barge-rail-truck terminal to be located on the & ol 
proposed new Baton Rouge Barge Canal (Devils & w 
Swamp). tin 
| Engineering for an extension northward of the new 
1400-ft general cargo wharf at the West Bank Port. 
The extension would be construction of marginal S 
wharf only, perhaps 1000-ft long, with a new railroad 
tie-in to port land behind the levee. ; 
0 
of 
fi 
Mechanical Blackboard th 
Simplifies Work of Computors gi 
When is a computor not a computor? Why, when . 
it is a mechanical blackboard, of course. And the di- % ™ 
ference? A computor can remember instructions, the th 
blackboard cannot. The University of Michigan’s Re al 
search Institute has developed what they call a me H 
chanical blackboard called the MITAB (Michiga 
Transportation and Assignment Blackboard). in 
The low-priced device (it cost only $5000 ‘o build) in 
can provide short-cuts in 20 minutes to answers that di 
would take a big electronic computer year: to work th 
out the long way. It can be directed to add, subtract, 
and perform other simple functions, and ha: a pote Vi 
tial as a tool for development of solution method # w 
which then can be adapted for more effici: xt use di p 
conventional computers. St 
MITAB’s face is made up of 400 indicatc’s simila Bi ti 
to the odometer in a car, 800 lights, and 40( switches Bh: 
The indicators, each of which registers fre  zer0 " re 
ten, are arranged in 20 rows and 20 colun 1s. As# 
illustration of the type of problem solvin the ™ D 






chine can be used for, let the 20 rows rep 2 
machines available for jobs in a factory, <° 
columns the various jobs to be done. The ‘ 
can be set to show the cost of each job or : 






o> 2 








CONSULTING | NGINEB 





chine. With 20 jobs and 20 machines there are over 2.4 
x 10'* possible ways to assign the jobs. The problem 
is to find the best arrangement in terms of total cost, 
fastest operating time, or some other desired result. 
On the MITAB, it is possible to add and subtract from 
rows and columns and perform other mathematical 
operations to arrive at the solution in minutes. Thus, 
shown the way, an electronic computor could solve 
the original problem in seconds. 

The same mathematical steps could be worked out 
on a 20 by 20 grid on a blackboard, but the mechan- 
ics of erasing, subtracting, identifying elements, 
changing the order of numbers, and other procedures 
would be time consuming. The mechanical black- 
board does all this automatically while the operator 
merely spins a telephone-type dial. 

The MITAB is applicable to such problems as the 
determination of the shortest or cheapest routes for 
a fleet of ships operating around the world, the best 
assignment of a group of men to a variety of jobs, and 
the most efficient distribution of goods from scattered 
factories to warehouses located in different regions 
of the country. 

The device was suggested by Merrill M. Flood, as- 
sociate director of the Institute. James Munkres dis- 
covered, and proved mathematically, a set of rules 
that lead to efficient and rapid solution of these 
classes of problems. Engineers Bruce Weinert, Har- 
old Sherman, and Joseph Hoagbin built the device 
with second-hand equipment, mostly in their spare 
time. Funds were supplied by the Institute. 


Solar Heating Comes of Age 


The solar heating system designed into their own 
office building by the New Mexico consulting firm 
of Bridgers & Paxton proved successful during its 
first winter, according to a report by members of 
the firm at the American Society of Mechanical En- 
gineers’ semiannual meeting. Although economic 
evaluation of the unit is not yet possible, the engi- 
neers noted that the winter included a much cloudier 
than normal January during which the system was 
able ts keep the building comfortable. (See “Solar 

Office Building,” Jan. 1957 CE) 
of the technical problems they encountered 
| corrison of metal parts, freezing of water 
<posed area of the unit during the night, and 
‘ies caused by the presence of air bubbles in 
lating system. 
.er paper presented at the same meeting re- 
oresent use of the sun’s heat to supply hot 
water r various uses. The author, Erich A. Farber, 
Point: out that all areas in the U.S. have enough 
sunsh > to permit solar water heating for domes- 
tic usc luring the summer, but only limited regions 
have « ough winter sun to permit economical year- 
Tound use of solar energy at present. 

B. l.. Birchard, of Hoffman Electronics Corp., 
laced particular emphasis on silicon converters, 
which can be used to charge special electric batteries. 
A solar-powered automatic radio repeater station 

been installed for the U.S. Forest Service, he 
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DUSTKOP<7 
STOPS DUS J 


DUST 
COLLECTORS 


PLUS... 
ACCESSORIES 
OR 
FITTINGS 








A COMPLETE 
SYSTEM FROM 


Aget offers more! Over 38 stand- 

ard Dustkop models to choose from .. . 
Plus engineering service to help you select, provide, 
and install the proper accessories and fittings to com- 
plete your client’s dust collecting system. Write for 
illustrated folder . . . Today! 


AGET MANUFACTURING COMPANY 


1378 E. CHURCH STREET ADRIAN, MICHIGAN 




















that’s why 
Engineers and 
Contractors prefer 


This time-proved line more than 
meets specifications. It meets the 
highest standards of safety plus 
design, practicality and economy. 


Write for Allen 150 (A.LA. file 
29e2) and nearby counsel... 


W. D. ALLEN MFG. CO. 


Room 700 Allenco Bldg. 566 W. Lake St. Chicago 6 





Measure 
Specific 
Gravity 
Accurately! 


"and from a remote ow 


The Petrometer remote reading a 
Gravity Indicator is accurate to .001 Sp. G. 
unit, with interpolation to .0005 unit! 

It’s easy to install... and operates on 
the simple, sound principle of a 
differential bubbler. 

An ideal instrument for plant or 
laboratory for measuring ~ ape gravity 
of any liquid... paints, fuel, resins, 
pharmaceuticals, chemical solutions. Send for 
All functional parts are conveniently P 
mounted on rear of panel, accessible by Bulletin 
swinging open the cabinet door. 7004 


CORPORATION 
43-22 TENTH STREET, LONG ISLAND CITY 1, N.Y. 








Th LET US TAKE YOUR 


NOISE AND PULSATION PROBLEMS 


A OFF YOUR HANDS 


It is our 
engineering 
specialty to 





—from surges created 
by compressors, pumps, 
blowers and pressure reduc- 
tion systems. 


from intake or dis- 
charge of air, steam or gas 
from engines, compressors and 
vacuum systems 


The Burgess-Manning Snubbing 
Principle, engineered to your spe- 
cific problems, will provide note- 
worthy savings in operating and in- 
stallation costs, increased production, 
reduced maintenance, improved 
public and employee relations and 
prevention of compensation claims. 


invite you to present your problems 
for recommendations. 


4 763 East Park Ave » Hlinois 


Dallas, os 





said, and work is progressing on units to power warn. 
ing beacons in remote locations at sea. 

He also noted that improved storage batteries 
are now available to store electricity generate 
during the day for night use. With today’s equip- 
ment, enough energy to supply the average household 
can be obtained from a set of silicon converters 
only thirty-six inches square installed on the roof 
of a house. Improved efficiency of these converters 
and reduced cost, he added, makes this use of solar 
energy economically feasible in remote regions 
where fuel is expensive. 


Work Underway 


On Gas Compressor Station 


Excavation has been started at the site of a new 
compressor plant near Needles, Calif., which is de- 
signed to handle the daily load of 278.2 million cu ftof 
natural gas that will be pumped through the new 
30-in. pipeline recently completed between Nee- 
dles and Newhall. The plant was designed by M. A. 
Nishkian, consulting engineer, Long Beach, Calif. 

It is being built by the Southern California Gas and 
Southern Counties Gas Companies as part of the $33 
million transmission system between Needles and 


MODEL SHOWS STATION AS IT WILL LOOK WHEN BUILT. 


Alhambra, Calif., which will be completed later this 
year. Initially, the plant will house four or five 
2000-hp turbo-charged Clark compressors. Event 
ually, the plant is expected to have ten compressors. 

The approximately 244 miles of pipeline between 
Needles and Newhall along with the new line, it- 
cluding a 49-mile segment between Alhambra and 
Newhall completed last Fall, will total some 28 
miles of pipe. 


Miami Engineers Install 
Photogrammetry Equipment 


A complete photogrammetry department i 
set up by Rader and Associates, Miami, F'!». 
ing with purchase of a Galileo-Santoni Ste: 2 
graph, one of four such machines in the U. 

The Galileo-Santoni, using photos shot 
altitude of half a mile, can make vertical - 
accurate to within four inches, of the terrz 
study. It plots all details, such as roads, cane 3 
ings, or any other structures in an aerial ph: ‘ 
Of the other four machines in this country, 
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Here’s why gS Electronic Crane Control 
is your best crane investment! 


For hese three reasons it will pay you to specify 
P«ii overhead crane with electronic ‘stepless’ 
ni‘col” with your next crane purchase. 


H Electronic Crane Control furnishes “step- 
response that speeds production by giv- 
100ther, faster, more positive load spotting. 
: weighing hundreds of tons can be positioned 
and precisely. 
2. ‘«H Electronic Crane Control is a simple, 
effici. nt wiring circuit that eliminates 29 sets of 
Coni..cts—“wear” parts that represent the most fre- 
quet\: replacement costs on other crane controls. 


4:3 a result, this simple circuit cuts service time 
and cost... minimizes production downtime for 
Tepairs . . . eliminates costly crane maintenance. 
Over 400 installations prove its reliability. 
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3. Exclusive P&H Electronic Crane Control pro- 
tects your crane against obsolescence. This revo- 
lutionary development is years ahead of other 
cranes. And P&H research works constantly to 
keep your crane modern as long as it is on your 
runway. You can install P&H Electronic Control 
on your present AC crane of any make. 


For complete information, write for “Electronic 
Crane Control,” Dept. 122F, Harnischfeger Corp., 
Milwaukee 46, Wisconsin. 


7 ap ecanen haar GER 


MILWAUKEE 46, WISCONSIN 





al Guarantee — 
ong Trap you specify 


Trap is guaranteed to be free 


workmanship OF material, to 
ly, to fylfill, all claims in every 
give complete satisfaction. 


This Uncondition 
stands hack of every Armstr 


Every Armstrong 
from defective 


function perfect 
respect, and fo 


Only a good, reliable trap could 
carry such a guarantee. Armstrong’s 
simple inverted-bucket design (only 
two moving parts) assures fast con- 
densate removal, continuous air 
removal, no steam leakage, trouble- 
free operation— nothing to stick, Side Inlet 
bind, clog or collapse. Heat-treated aut, os 
chrome steel valve and seat are without strainer 
hardened, ground and lapped for a 
perfect fit. All other working parts of 
stainless steel. Every trap inspected 
and tested before shipment. Backed 
by local Armstrong Factory Repre- 
sentatives throughout the world. 
Find out more—send for Catalog J. fergnd Stedt— 

pressures to 


2500 Ibs. 


Armstrong Machine Works 
9653 Maple Street « Three Rivers, Michigan 








JOHNSON Fowed Draft BURNERS 


For firing with Oil only . . . Gas only . . . or Combination Oil or 

Gas. Wired, tested and completely assembled at the factory ready 

for easy, inexpensive attachment to any boiler or heat receiver. 

They provide smoother, more efficient combustion regardless of 

stack conditions and firebox pressure variations. Powered by the 
famous Johnson Mod. 53 Burners, 
these “packaged” units are available 
for any heating need, in sizes from 
25HP to 500HP. 


S. T. JOHNSON CO. 


940 ARLINGTON AVE. CHURCH ROAD 
OAKLAND 8, CALIF. BRIDGEPORT, PA. 








in Lansing, Mich., with the Abrams Aerial Survey 
Corp., one is in use by a firm in Texas, and the 
fourth is at the Corps of Engineers’ research. and 
development laboratory, Fort Belvoir, Va. 

Elmore K. Kerkela, formerly vice president and 
manager of the Abrams firm, will head Rader’s new 
department. 

Supporting the Galileo-Santoni, the company also 
is purchasing a precision aerial camera and installing 
a photo laboratory and other accessory equipment 
necessary for processing of aerial pictures. 


Michigan CE Association 
Adopts Constitution and By-Laws 


The Consulting Engineers’ Association of Michi- 
gan was organized on June 28 at the Porter Hotel, 
Lansing, Michigan. Applications were received from 
48 consulting engineers for charter membership and 
a constitution and by-laws were adopted. 

The temporary officers elected at the organiza- 
tional meeting in April were re-elected as perma- 
nent officers for the 1957-58 year. They are W. B. 
MacWhirter, president; Dr. John Snell, vice presi- 
dent; and Wesley Bintz, secretary-treasurer. Robert 
S. Scott, E. Roger Hewitt, and Clare L. Johnson 
were elected directors. Chairman of the Education 
and Public Relations Committee is Wesley Bint 
Chairman of the Professional and Legislative Com- 
mittee is W. T. King. 

Qualifications for membership include: 

Registration in good standing as a Professional 
Engineer in the State of Michigan. 

Engagement solely in the professional practice of 
consulting engineering offering services to more 
than one client. 

Maintenance of an individual office, or as a patt- 
ner, principal, or corporation officer of a firm e- 
gaged in consulting engineering. 

Complete financial detachment from any com- 
mercial sales or contracting interests, or from any 
other affiliations that could conflict with the i- 
dependent practice of consulting engineering. 

Office address is 301% South Washington Ave, 
Lansing, Mich. 


Central Air-Conditioning System 
For Los Angeles Civic Center 


A $3,502,500 installation will supply both heating 
and air conditioning to nine new buildings in the 
Los Angeles Civic Center. This is believed ‘o be the 
first centrally-operated and controlled syster1 housed 
in a separate building to serve a multiple number 
large structures. The installation was plarned and 
completely designed by M. A. Nishkian, c: nsulting 
engineer, of Long Beach, Calif. 

From this central plant, a 1500-ft system of reil- 
forced concrete tunnels, carrying both hea ing 4” 
refrigeration pipes underground, will rad ate like 
spokes in a wheel to buildings in the rapidly growing 
Civic Center. Insulated and chemically treat: 1 to pt 
vent corrosion, the pipes will convey steam conden 
sate, chilled water, and return water. Thes¢« tunnels 
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Peerless Backward Curve Blowers applied to exhausting flammable and harmful vapors 
from cleaning room in maintenance wing of Gulf Research Laboratory building. 


Concentrated Ventilation with Peerless Blowers 


Peerless Backward Curve Blowers are de- Housings, wheels, frames, and other com- 
signed to quietly move large volumes of air ponent parts are heavily constructed... . heavier 
against high resistance. They are specially than most blowers of this type. Arc-welded 
suited for continuous-duty exhaust in air condi- housing provides a weathertight cover. Heavy, 
tioning systems of schools, laboratories, hospitals, | arc-welded wheels have cast iron hubs with non- 
pu"lic buildings, industrial and factory installa- slip, taper lock bushings . . . one solid mass 
tions. They can be specified with confidence. with heavy gauge back plates. 


A COMPLETE LINE OF AIR MOVING EQUIPMENT 


Charter Member of the Air Moving and Conditioning Association, Inc. (AMCA) 


FAN AND BLOWER DIVISION Write today 


for Bulletin 
Poerless. Electric —— 
THE COMPANY about 
1449 W. MARKET ST. ¢ WARREN, OHIO Peerless Backward 


Curve Blowers 
FANS - BLOWERS - ELECTRIC MOTORS . ELECTRONIC EQUIPMENT 
AR SS INRA! RRL ETE MEIN OO AIR NBO SI 
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DO YOU HAVE A FRIEND 


Who Is Qualified to Receive CONSULTING ENGINEER? 


If you have a friend — or know someone in your own organiza- 
tion — qualified to receive CONSULTING ENGINEER free — 


but not now receiving it, send us his name, 


QUALIFICATIONS ARE: 


1. He must be with a consulting engineering firm engaged 
in private practice. 


2. He must be a registered engineer. 


3. His duties must include specification or purchase, or in- 
fluence upon specification or purchase, of equipment and 
materials, 


FILL IN FRIEND'S NAME AND MAIL ... . 


















also will serve as pedestrian passage-ways between 
buildings. 

The main building housing the boilers and com. 
pressors will be of poured reinforced concrete con. 
truction on concrete footings with structural stee] 
roof beams and metal deck roof. Architecturally, its 













LEFT, MODEL or 
UTILITY PLANT; BE. 
LOW, MAIN INTE. 
RIOR SHOWING 
TRENCHES THAT 
WILL CARRY INTER. 
CONNECTING PIPING 
AND THE COMPRES. 
SOR FOUNDATIONS. 

































ConsULTING ENGINEER, 227 Wayne St., St. Joseph, Mich. 
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WHEELOCK CODE CALL 


for mmomediatle Ommunicalion 


Descriptive Bul- 
letin 4B-1 avail- 
able on request. 
Write for your copy 
now to Wheelock 
Signals, Inc., Long 
Branch, N. J. or 


CODE CALL SYSTEMS 


circle 366 in Au- 
gust Advertisers’ 
Literature Sup- 
plement. 


ol S MESO Abi ail ololoige Me) ol -14 
st presses the button 

ai code call 

nds fohal dalgel io lilelths the 
ng and the person 

qa paged responds vic 

t telephone. The 


simple as that 


Engineering 
Representatives 
in Principal Cities 














exterior will be in keeping with the over-all plan for 
the area. 

Based on the maximum output required for heat- 
ing the existing Hall of Justice, the maximum load 
for the new heating unit will be 120,000 Ibs of steam 
per hour. To provide flexibility for high and low 
loads, the boilers will have a nominal output of 16; 
000 Ibs per hr. Five boilers will carry the maximum 
plant output of 150 percent of nominal rating, with 
one boiler carrying the probable minimum plant load 
at its nominal rating. Steam will be generated 
approximately 275 psi. The fifth boiler, under nor 
mal operating conditions, will act as a standby should 
one boiler become inoperative. 

Air conditioning equipment will include thre 
steam-turbine-driven freon gas centrifugal compres 
sors. Each unit will have a refrigerating capacity 
of 1200 tons. The refrigeration plant is designed 
absorb the heat of the various building by circul« 
ting chilled water through a loop type distribute | 
system. Both heating and air conditioning pipes 2 
of seamless steel with steel fittings and valves. Com- 
pletely automatic, this heating and refr geratim? 
plant serving nine buildings will be operzied by # 
maximum crew of seven men. 

This feeder type operation for multiple >uilding 
was pioneered by Mr. Nishkian in a smal! installa 
tion for Canners Cooperative on Termin: | Island 
Calif. The present project is approximate« : 
a similar one-building installation in the 1 °w Coli- 
seum, in New York City. 
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from a simple CHLORINATOR in a pumping station 
a a ee 
to a complete CONTROL SYSTEM in a multi-million dollar plant 





for water, waste, and sewage treatment 


---consult Fischer & Porter first! Contact the Fischer & Porter 
field engineer serving you... or write Fischer & Porter Company, 
3387 Fischer Road, Hatboro, Pa. In Canada, write Fischer & Porter 
(Canada) Ltd., 2700 Jane St., Toronto, Ontario. 


FISCHER & PORTER CO. 


Complete Process Instrumentation 
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APPLYING 
INSULATION 
TO PIPING? 











There are 12 
sound reasons why 
you should try: 


Swilt's 
| Omproved 


LAGGING 
ADHESIVE 


There is an improved way to apply 
insulation. Whether you’re bond- 
ing insulation to piping or ad- 
hering lagging cloth to insulation, 
Swift’s Lagging Adhesives give 
you 12 important advantages: 





1. EASY TO USE 

2. FAST SETTING 

3. NON-HAZARDOUS 

4. FLAME-RESISTANT FILM 
5. MOISTURE RESISTANT 
&. MOLD RESISTANT 


7. GOOD UNDERCOATING 
FOR PAINT 


8. ADHESIVE PROPERTIES 
9. FLEXIBILITY 

10. SAVES PAINT 

11. UNIFORM 


12. MEETS ACCEPTED 
SPECIFICATIONS 


See the superiority of Swift’s 
new Lagging Adhesives for 
yourself . .. Write for details 
on an introductory trial ship- 
ment, at quantity price. 
SWIFT & COMPANY 
Adhesive Products Dept., 
4115 Packers Ave., 
Chicago 9, Illinois 













WRITE FOR 
LITERATURE 


mm = 
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Harry Terry and Associates, 
consulting engineers, New York 
City, have moved to new offices at 
156 West State St., Trenton, N. J. 


Howard L. King, consultant on 
the third tube of the Lincoln Tun- 
nel, has been named Metropolitan 
Civil Engineer of the Year, by the 
American Society of Civil Engi- 
neers. King is vice president and 
chief engineer of Mason & Hanger- 
Silas Mason Co., New York. 


At the annual dinner of the So- 
ciety of American Military Engi- 
neers, Maj. Gen. James B. New- 
man, president, presented the 
George W. Goethals Medal to 
David B. Steinman in recognition 
of his contributions and improve- 
ments in bridge engineering de- 
sign and construction. 


William W. Arnett has joined 
the firm of H. Zinder & Associates, 
utility engineers and consultants 
of Seattle, New York, Washing- 
ton, D. C., Houston, and Dallas. 
Although associated with the Se- 
attle office, he will be headquarter- 
ed in Washington, D.C. 


New officers of the Ohio Society 
of Professional Engineers are: 
president, Elmer S. Barrett; H. 
Bruce Baty, re-elected vice presi- 
dent; Homer T. Borton, vice presi- 
dent; Frank M. Williams, vice 
president; Earl L. Hineline, re- 
elected treasurer; and Donald E. 
Kropp, secretary. Carl F. Schoen- 
baum is new head of the consult- 
ing engineering functional group. 


Section chairman for the 1957- 
58 year of the New York Section 





of the American Institute of Elec- 
trical Engineers is Robert W. Gil- 
lette, Consolidated Edison Co, 
Other officers elected were: Wil- 
ton T. Rea, Bell Telephone Lab- 
oratories, vice chairman; William 
T. Vieth, Western Union Tele- 
graph Co., secretary; Robert M. 
Franklin, Sperry Gyroscope Co, 
treasurer; and Ben Bradley Jor- 
dan, Western Electric Co., and 
John C. Hoyt, Gilbert Associates, 
members at large. 














Herbert Rogers, Jr., Rogers En- 
gineering Co., San Francisco, 
Calif., recently returned to the 
United States after conducting a 
study in Thailand embracing gen- 
eration, transmission, and distri- 
bution of electric power. The work, 
which will take his firm 26 months 
to complete, is conducted under 
auspices of the International Co- 
operation Administration. 
















Presidential nominee of the 
American Society of Mechanical 
Engineers is James N. Landis, vice 
president of Bechtel Corp. Nomi- 
nated as vice presidents are: 
Charles E. Crede, Arthur W. 
Weber, Ernest W. Allardt, and 
Henry S. Aurand. Director nom 
nees are L. N. Rowley, Jr., Eimer 
O. Bergman, and Ronald *3. Smith. 
Oscar B. Schier, II, has be 2n desig: 















nated secretary-elect. He succeeds SE) 
Clarence E. Davies who i. retiring. = 
diffe 

Charles R. Chevalier, Jr., for J facts 
mer city manager of Dz 1ia, Fla, 
joins the project ma agemél! Bi pp 


sociates, 
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group of Rader and / 
Miami, Fla. The Rader 
is opening a new office in 
Jamaica, B.W.I., to se* 
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DEAERATOR 


© Combats “Return Line” Corrosion 
© Guarantees Oxygen Removal to .03 cc/liter 
© Simpler in Principle and Operation 


FOR THE SMALL TO MEDIUM STEAM PLANT 








4 © Pays for Itself in Savings 

0, 

r- 

HOW TO CUT 

“5, 

‘| CORROSION COSTS 

0, 

1€ a * 

: without Breaking Your Budget 

i- 

k If your steam needs are in the 3,000 to 30,000 variations by the simple, but effective Schaub 

¥ lbs./hr. range the Schaub .03 Deaerator was spray-contact vent condensing method. Other 

. designed with you in mind. exclusive features that boost efficiency are 

. It is i — me pin-point temperature control and “live ac- 
prt geod Co oe Pica tion” heating of storage water. This provides 
corrosion is most likely to be a continual more forceful “break-away” of air molecules. 

costly maintenance item. A Schaub .03 De- With fully vented design, no premium-cost 


aerator effectively combats this and at very 
low cost. It is equally applicable to high 
pressure installations. 


The big difference between the Schaub .03 
and other low-cost deaerators is that it op- 
erates fully vented at atmospheric pressure 
for better gas removal. Yet wasteful steam 
vapor loss is prevented regardless of load 


pressure construction is needed and main- 
tenance and operating costs are reduced to 
a minimum. Rust-proof Chromosoid lining 
adds years of trouble-free life. 


NOTE: For boiler capacities up to 100,000 Ibs./hr. 
and .005 cc/liter oxygen removal, write for Bulle- 
tin 575, describing the unique Schaub Zero-Oxygen 
Deaerator. 
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FRED H. SCHAUB ENGINEERING COMPANY 
2105 South Marshall Bivd., Chicago 23, Illinois 


Please send me, without cost or obligation, my p 
new Bulletin 1300 on Boiler Feedwater Deceration. 


SEND FOR BULLETIN 1300 J 
= ful! acts on the “hows”, “whys” and basic 
erenc’ + in the Schaub .03 method. Filled with 
for ‘he operating or consulting engineer re- 






| copy of your 
























| Sponsibi: for boiler feedwater deaeration. Nome 

=" SCHAUB 55 

| ENGINEERING CO. rr 

City. Zone. State. 
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2103 South Marshall Boulevard * 


159 


Chicago 23, Illinois 





AUGUST 1957 










“SILICA: 0.003 ppm, 
OTHER SOLIDS 
UNMEASURABLE...” 


With some doubt as to the outcome, the de-ioniza- 
tion units pictured above were installed outdoors 
at a Texas power and light company, to replace 
evaporation equipment as a means of purifying feed 
water for a high-pressure boiler. After three years, 
results far exceeded guarantee and expectations. 
From raw water containing 27 ppm of silica and 
dissolved solids totaling 365 ppm, the quality of 
the effluent is reported as: “Silica, zero to 0.005 
ppm, average 0.003 ppm. Other solids are un- 
measurable.”—This is a good example of what 
modern ILLCO-WAY ionXchange can accomplish. 


BOILER FEED WATER 
FOR POWER PLANT 


The particular plant shown above consists of a 

cation exchanger, an aerator, and a mixed-bed de- 

ionizer. The large tanks in the background hold a 

supply of regenerants. Operation is manual through- 

out, a preference of the purchaser. Results have 
even more economical than expected. 


ionXchange 


WATER TREATMENT CO. 


840 CEDAR ST. 
ROCKFORD, 
ULLINOIS 





— 


NEW YORK OFFICE: 141 E. 44th St., New York 17, N.Y. 
CANADIAN DIST.: Pumps & Softeners, Lid., London, Ont. 
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seven large land planning jobs 
now underway in Jamaica. 


E. Bruce Meier, a former asso- 
ciate professor of civil and sanitary 
engineering at the University of 
Nebraska, has joined the engineer- 
ing consulting firm of Kirkham- 
Michael and Associates, Omaha 
and Rapid City, S. D. 


Charles D. Curran, a consulting 
engineer, has been elected presi- 
dent of the District of Columbia 
Society of Professional Engineers. 
He succeeds Oscar H. Beasley. 
Other officers elected are: first 
vice president, Max H. Morris; 
second vice president, Ray C. Bur- 
rus; secretary, Michael Abrams; 
treasurer, John H. Sihler; and 
William A. Hepburn and Wallace 
D. Barlow, Board of Directors. 


Wheeler Associates, Inc., Cleve- 
land, Ohio, have appointed Com- 
mander Monroe H. Shoemaker 
(USNR ret.) as their eastern rep- 
resentative. He will be headquar- 
tered at the firm’s offices in Wash- 
ington, D. C. 





WHITNAH 


SHOEMAKER 


The Minnesota Association of 
Consulting Engineers has elected 
Scott Whitnah as president for the 
1957-58 year. W. C. Bruch is vice 
president, James A. Lindsey is sec- 
retary, and Robert L. Michaud is 
treasurer. Elected to serve for two 
years on the executive board are 
J.T. Baker, Norman K. Knafla, 
and Dan S. Helmick. 


Expanding operations of the 
firm of Plumb, Tuckett and Pikar- 
sky of Gary, Ind., and Chicago, 
Ill., have made it necessary to ex- 
pand both the staff and quarters of 
the firm. A. M. Westenhoff, retired 
engineer of construction for the 
New York Central Railroad, is a 
new associate partner in the firm. 


Ernest R. Seymour, a structural 
engineer with the firm, has been 
promoted to an associate partner, 
Both men will have their head- 
quarters in the Chicago office. Ex. 
pansion in space consists of addi- 
tion of executive offices, a confer- 
ence room, and service rooms on 
the east end of the present Gary 
office at 2649 Wabash Ave. 











Davidson-Kennedy Associates 
Co., Atlanta, Ga., designers of 
chemical plants, have announced 
appointment of H. M. Betzig as 
vice president-engineering. 

























BETZIG LYNCH 







John K. Lynch has been ap- 
pointed management representa- 
tive to the Boeing Airplane Co. for 
Burns and Roe, Inc. He will head 
B & R’s new west coast office in 
Seattle, Wash. 







Simpson and Curtin, Transpor- 
tation Engineers, Philadelphia, 
have added Arnold H. Vey and 
Robert H. Pearson to their staff as 
staff associates. Vey, who will be 
in direct charge of all traffic engi- 
neering activities, was formerly 
manager of the traffic and trans 
portation department, National 
Safety Council. Pearson was a 
sistant professor of the civil engi- 
neering department, Drexel Uni- 
versity. He will be in charge of 
highway engineering work. 

















Kenneth E. Sorensen has been 
appointed vice president of the 
Harza Engineering Co. [ntern 
tional, Chicago, Ill. He al: > heads 
the planning department 







opera: 
ompted 
a Ltd, 


Increased engineering 
tions in Canada have j 
Stone & Webster Cana 
Toronto, to lease new offic 's at 901 
Yonge St. The new faci! ‘ies will 
provide for a design and drafting 
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rs on DRYing... 


OISTURE is an unseen—often unrecognized 

—hazard in many of today’s fast-moving 
industries. Your problem may involve high or 
fluctuating humidities in room atmospheres .. . 
unwanted WeEtTth in compressed air or gases... 
water that contaminates organic liquids. 

Do you know how Drying can step up and 
safeguard your operations? Here’s reliable infor- 
mation which will save you time-and-money wast- 
ing rcsearch . . . authoritative data proved and 
com»iled by Lectrodryer’s own engineering 
consi. !tants. 


T.:e coupon will bring you these booklets con- 
taini'i answers to many Drying questions. Clip 
and mail it today. 


_ 
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| VAPOR BARRIERS 
es tanen toner oot H 
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| DEHUMIDIFICATION 
53 


PITTSBURGH LECTRODRYER DIVISION 
McGraw-Edison Company 

357 32nd Street, Pittsburgh 30, Pa. 
SEND ME THESE BOOKLETS 

(J The Moisture in Our Atmosphere 

(J Vapor Barriers for Dehumidification 


([] The Measurement of Water Vapor in Air and 
Other Gases 


Name 





Title 





Company 
Address 





Lectrodryer 


*REGISTERED TRADEMARK U.S. PAT. OFF. 
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ELECTRIC PLANTS 


Power outages 
can do no harm 
in this hospital 


Onan Electric Plant supplies emer- 


gency power for lighting and all 
vital electrical equipment 


An Onan Emergency Power System 
protects patients and personnel. Sup- 
plies current for lighting corridors, 
operating rooms, delivery rooms, stair- 
ways; provides power for heating 
system, ventilators, elevators, X-Ray 
machines, and other vital equipment. 

Your hospital is assured of electric 
power at all times with Onan Emer- 
gency Electricity. Operation is com- 
pletely automatic. When highline power 
is interrupted, the plant starts auto- 
matically ; stops when power is restored. 

Models for any size hospital—1,000 
to 75,000 watts A.C. 





& Complete standby systems | 
at lower cost 


Onan Vacu-Flo cool- 
ing permits using air- 
cooled models in 
many installations at 
@ considerable sav- 
ing. Check Onan be- 
fore you specify. 











INC. 


293 University Avenue S.E. 
Minneapolis 14, Minnesota 
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group, with eventual expansion to 
a fully integrated engineering and 
design organization. 


Kurzweil Associates, Inc. have 
moved to 7 East 47th St., New 
York City. 


New address of Smith-Hanlon- 
Zurheide-Levy, Inc. is 4010 Lin- 
dell Boulevard, St. Louis 8, Mo. 


Victor Oppenheim and Glenn O. 
Briscoe, consultants on Central 
and South American mineral and 
petroleum explorations, have 
opened offices in Dallas, Texas. 


Heyward-Robinson Engineering 
Co. has opened new design and 
executive offices in the Engineer- 
ing Building, 114 Liberty St., New 
York City. 


Albert H. Foster has been 
named vice president and director 
of the New York office of Lester 
B. Knight & Associates, Inc. Be- 
fore joining the Knight organiza- 
tion, he was president of Mead 
Carney & Co., Inc. and vice presi- 
dent and director of First Re- 
search Corp. 


FOSTER DARLEY 


William G. Darley, Consulting 
Engineer, has set up offices in San 
Antonio, Texas, at 164 U.S.A.A. 
Building. 


F. C. Lindvall, California Insti- 
tute of Technology, was named 
president of the American Society 
of Engineering Education at the 
annual convention in Ithaca, N. Y. 
Lindvall succeeds W. L. Everitt, 
of the University of Illinois. 

Other new officers are C. L. 
Eckel, University of Colorado, vice 
president, Western Section; R. W. 
Van Houten, Newark College of 
Engineering, vice president, East- 


ern Section; Glenn Murphy, Iowa 
State College, vice president jn 
charge of general divisions; R. A. 
Morgen, Purdue Research Foun. 
dation, vice president, Engineer. 
ing College Admin. Council. 
Re-elected were C. A. Brown, 
General Motors Institute, vice 
president in charge of Instruction- 
al Divisions; R. J. Woodrow, 
Princeton University, vice presi- 
dent, Engineering College Re. 
search Council; W. Leighton Col- 
lins, University of Illinois, secre- 
tary; John Gammell, Allis-Chal- 
mers Mfg. Co., treasurer; and E. 
C. McClintock, Jr., University of 
Illinois, director of engineering in- 
formation and publications. 


New chairman of the Commit 
tee on Engineering Law executive 
committee is R. L. Hamill, a part- 
ner in the firm of Sanderson & Por- 
ter, New York City. The new | 
president of the CEL, which was 
formed by a group of engineering 
corporations to obtain legislation 
favorable to the corporate practice 
of engineering, is a member of a 
firm that is not incorporated. 


New address of Julius Lucoff & 
Associates is 8143 Terrace Drive, 
El Cerrito, Calif. 


John F. Hennessy, of Syska & 
Hennessy, New York City, has 
been re-elected president of the 
New York Building Congress. 


Charles S. Bergman, formerly 
associated with Levitt & Sons, Inc, 
has joined the consulting enginee!- 
ing firm of Morton S. Fine, Hart- 
ford, Conn., as assistant to Fine. 


John F. Michel, former !ieuten- 
ant colonel in the U.S. Army Corps 
of Engineers, has been appointed 
to the civil engineering staff of 
Rader and Associates, Mia ni, Fla. 


James D. Campbell has >een aP 
pointed executive vice ; vesident 
of Patterson-Emerson - C »mstock 
Overseas, Inc., Europear: subsid- 
iary of the Pittsburgh, P:. firm of 
the same name. He is now enroute 
to Italy to direct an exter ive pro 
gram of additions and re: ‘sions 1 
the mills of Cornigliana p.A., at 
Genoa, Italy. . 
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STILLWATER 
CERT-A-BAR* 
TUNNEL 
CONDUIT 
SYSTEM 
































New ceramic Cert-A-Bar Pipe Support Blocks eliminate the 
need for interior cast iron rests. The perforated block is laid as a 
structural support member at regular intervals, and the bars 
are simply inserted and locked in place. 












rue vital consideration in selecting an underground conduit system is permanent protec- 
tion .. . not for one year or five, but for the life of the piping. You get the best possible 
protection for your underground metal service piping with a Stillwater Conduit System of 
vitrified clay. It’s chemically inert—can’t rust, rot, corrode, or decay . . . ever. And it is 
manufactured in accordance with ASTM specification C-13-54, assuring proper strength and 
quality. Any combination of service piping can be protected. Conduit is available in a wide 
range of sizes, with a complete line of fittings and accessories, including alignment guides, 
lateral guides, and anchors. Any contractor’s crew can handle the installation easily, or if 
you prefer, Stillwater Licensed Installers will assume the responsibility. The Cert-A-Bar 
Tunnel System can be installed with any of three suggested new waterproofing specifications 
—one for average conditions, one for intermittent ground water conditions, and a third for 
high water table conditions. It’s the lowest-cost conduit per year of service that you can 


specify or install! 














THE CERT-A-BAR SYSTEM HAS 
ALL THESE IMPORTANT ADVANTAGES 


@ Inherent structural strength for permanent protection 
@ Complete flexibility for design 

@ Minimum initial and long-term costs 

@ Quickly installed 

@ Keeps pipe insulation dry 

@ No electrolytic corrosion of piping 












@ No maintenance required 














A few of the hundreds of possible combinations of piping 
for the Cert-A-Bar Tunnel System are shown at left. 














WRITE FOR 
illustrated, four-page circular with : —~ 
complete installation specifications. : 

*T.M. Reg. App. For. 


The Stillwater Clay Products Co. CON DUI T 
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tevetarus 
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STILLWATER CONDUIT DIVISION = 
3334-F PROSPECT AVENUE, CLEVELAND 15, OHIO 

SW-956-70A 
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Theres mare to a 
hound Aystom 


THAN SIMPLY GETTING ATTENTION! 





Much more ! For instance, a well- 
engineered DuKane central sound sys- 
tem permits a number of time-saving 
and safety benefits for plant and office. 
Most important... 

VOICE PAGING - EVACUATION ALARM - PLANT 
PROTECTION - CIVIL DEFENSE - WORK MUSIC 
A nationwide organization of experi- 
enced engineering distributors properly 
install and service DuKane sound equip- 
ment. For the cost-saving details, write 
today, using the handy coupon! 


| UKANE....:. 


“CONRAD HILTON HOTEL - ARGONNE NATIONAL 

LABORATORY + GENERAL ELECTRIC - REYNOLDS METALS 

COMPANY - CONVAIR - GENERAL MOTORS - MINNEAPOLIS- 
HONEYWELL - CARBIDE & CARBON CHEMICAL 


and other leaders across the nation! 


— *Famous Grand Ballroom of the 
Conrad Hilton Hotel in Chicago 
= equipped with a DuKane sound 
system. Master Control Console 
shown here! 





Pioneer electronics specialists 
and manufacturers of 
SCHOOL & INDUSTRIAL SOUND SYSTEMS 
FLEXIFONE INTERCOM © PRIVATE TELEPHONE SYSTEMS 
NURSES’ CALL SYSTEMS 
MICROMATIC SOUND SLIDEFILM PROJECTORS 
and electronics for the armed forces 


Please send full information on DuKane 
Central Sound Systems 


DuKane Corporation, Dept. CE-.87 
St. Charles, Illinois 
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Consoer, Townsend & Assoc., Chicago. 
Sewage treatment plant. (civil, struc., 
mech., elec.) $1,200,000. Client, City of 
Tuscaloosa, Ala. 


ARKANSAS 


Kaiser Engineers, Oakland, Calif. 
1,500,000 barrel cement plant, Foreman. 
Client, Arkansas-Louisiana Gas Co. 


Byrd Engineering Co., West Memphis. 
Resort project, recreation lakes, Ozark 
mountain resort subdivision, restau- 
rant building, hotel building, airport, 
three dams, water system, electric 
system. (civil, struc., mech., elec.) $1 
million. Client, Cherokee Village De- 
velopment Co., Inc., Hardy, Ark. 


Manufacturing plant and process ma- 
chinery for flakeboard plant, building, 
railroad trackage. (civil, struc., mech., 
elec.) $500,000. Client, United Wood 
Corp., West Memphis, Ark. 


Manufacturing plant, air conditioned 
building. (civil, struc., mech., elec.) 
$100,000. Client, Men’s Wear of Amer- 
ica, Lepanto, Ark. 


Manufacturing plant, air conditioned 
building, adding machine plant. (civil, 
struc., mech., elec.) $500,000. Client, 
Clary Corp. (San Gabriel, Calif.) 
Searcy, Ark., plant. 


CALIFORNIA 


Kenneth Brunner and Albert A. Dorman, 
Downey and Hanford, Calif. 

Sewage treatment facilities for domestic 
sewage (0.5 mgd) and creamery wastes 
(1.0 mgd), pumping station, and 12,000- 
ft long force main for creamery wastes. 
$275,000. Client, City of Lemoore, Calif. 


Wheeler & Gray, Los Angeles, Calif. 
Hueneme High School, Oxnard, Calif. 
Wood frame, reinforced concrete, and 
masonry. $1,500,000. Client, Fisher & 
Wilde, Arch. 


Psychiatric unit, Orange County Hos- 
pital, Santa Ana, Calif. Reinforced con- 
crete construction. $1,250,000. Client 
William L. Falkner, Arch. 


The H. K. Ferguson Co., San Francisco. 


“Dow Chemical methylene chloride fa- 


cilities, Pittsburg, Calif. $50,000. Client, 
Dow Chemical Co. 


Kaiser Engineers, Oakland, Calif. 
Prepare advance planning report for 
additional facilities at U.S. Naval Mag- 





New Projects Reported 


By Consulting Engineers — 


azine near Port Chicago, Calif. Client, 
U.S. Navy. 


George S. Erskine, Prof. Engineers, 
Menlo Park, Calif. 

Jail, cell blocks, drunk tanks, ad- 
ministration section, kitchen, laundry 
on fourth floor of Hall of Justice. Red- 
wood City, Calif. (mech., elec.) $413,- 
000. Client, County of San Mateo, 
Michael Goodman, Arch. 


Air conditioning system for jail, in- 
cluding one 210-ton Centravac, one 10- 
ton package chiller, one water tower 
for both units. $75,000. Client, County 
of San Mateo. 


Adams, Morgan, Latham, Kripp & 
Wright, Long Beach, Calif. 

Air conditioning, lighting, and major 
renovations, post office, San Bernardi- 
no, Calif. (arch., struc., mech., elec.) 
$156,000. Client, General Services Adm. 


Air conditioning, lighting, and major 
renovations, post office, Redlands, Calif. 
(arch., struc., mech., elec.) $99,000. 
Client, General Services Adm. 


Air conditioning and lighting. Post of- 
fice, Riverside, Calif. (mech., elec.) 
$131,000. Client, General Services Adm. 


DELAWARE 


Torrence & Dreelin, Consulting Engi- 
neers, Richmond, Va. 

Warehouse and seed processing plant, 
Seaford, Del. 80,000 sq ft, steel frame, 
masonry walls, concrete foundation and 
floor. Three-story and basement seed 
cleaning plant 46- x 76-ft steel frame, 
wood joist floor construction. Offices 
and display room air conditioned (civil, 
struc., mech., elec.) $550,000. Client, 
Cooperative Seed and Farm Supply, 
Inc. Richmond, Va. 


FLORIDA 


Adams, Morgan, Latham, K-ipp & 
Wright, Long Beach, Calif. 

170th Street shopping center Dade 
County, Fla. 40,000 sq ft store:, 40,000 
sq ft office building, 1200-seat theater, 
sewage treatment plant, centre chilled 
water air conditioning syste 1 with 
centrifugal equipment, 277/48! v elec- 
trical system. (mech., elec.) $ 250,000. 
Client, Melvin B. Grossman, / «ch. 


W. G. Stephan, Miami, Fla. oe 
14-story co-op apartment Miam 
Beach, Fla. J. E. Curley & Assot« 
Miami, mechanical engineer. struc.) 
$1,000,000. Client, The Lincc. Surf 
Coop. Apartments, Inc. 


CONSULTING EN <INEER 
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The first cost of 


dry-type transformers 
is not always the total final cost 

































Because Some dry-type transformers cost more to 
install than others. 


But SORGEL air-cooled dry-type transformers cost less to in- 
stall because they are all self-contained in a single unit — either 
single phase or 3-phase — equipped with substantial wall brackets 
with slots for bolts, or with floor mounting base. No separate brack- 
ets to make or buy. Easily accessible, roomy connection compart- 
ment, with wide choice of knockouts. Equipped with solderless 
terminals and permanent connection diagram. 


en 





Because Some must be installed in locations that 
; ‘ we 15 to 50 Kva 3-phase. Wall mounting. 
require longer feeders and more expensive wiring. Connection compartment panel removed. 


But SORGEL transformers are so quiet in operation that they 
can be installed in almost any convenient place inside of buildings, 
close to the load center. This results in shorter feeders, better volt- 
age regulation, more efficient distribution, and lower wiring cost. 


Because Some require a larger rating for a certain 


load. : 
‘ 

But SORGEL transformers do not require a larger rating than i 

the loa!, because they are guaranteed to carry their full rated load : 

contin: susly at high efficiency. They are so liberally designed : 

that thy can carry an overload during an emergency at a safe 

operat: ¢ temperature. Vacuum impregnated windings brazed to 





solder)-:s terminals assure years of trouble-free service. 


20 to 75 Kva single phase. Wall mounting. 
Connection compartment panel removed. 


=* 
9 Stock carried by jobbers in 
: the following cities: 
if. e 
New York, N. Y. Chicago, Ill. Complete Line 
4 b ei r Buffalo, N. Y. Rock Island, III. 1 i 
Se ‘as engineers in Roxbury, Mass. Rockford, III. oe ee _ rr d 
‘incipal cities High Point, N. C. Richmond, Ind. precioa eee 
. Raleigh, N. C. Cedar Rapids, lowa olf an te h 120, 208 
Consu! ait r Philadelphia, Pa. Davenport, lowa standard voltages, such as 4 4 
your we WP os section of Cincinnati, Ohio Omaha, Neb. 240, 480, 600, 2400, 4160, 4800, 7200, 
municai. with ein or com~ Cleveland, Ohio Beaumont, Texas 13,200, and up to 15,000 volts, and any 
v our factory. Louisville, Ky. Los Angeles, Calif. intermediate or special lower voltage. 


SORGEL ELECTRIC CO., 843 West National Ave., Milwaukee 4, Wisconsin 


40 years’ experience in the development, manufacturing and application of transformers 
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One BRADLEY 
SHOWER COLUMN 


Provides 5 Shower Baths 


THE ANSWER to the Increasing 
Need for Shower Facilities! 







One Bradley Shower Column serves 
5, installed in the open, as shown 
above,—or provided with stall parti- 
tions and curtains. This means only 
3 piping connections (hot and cold 
water, and drain) instead of 15 needed 
for 5 conventional shower stalls. 

Save on first cost, space, installa- 
tion and maintenance. Refer to pages 
22 to 26 of Catalog 
5601 for complete 
data—copy free on 
request. 


BRADLEY 














WASHFOUNTAIN CO. Write for 
2339 W. Michigan Street ieee. 





Milwaukee 1, Wisconsin 


BRADLEY, 


“stall showew 


Distributed Through Plumbing Wholesalers 
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Bishop & Johnson, Inc., Tampa, Fla. 
Catholic rectory and parish house, 
Tallahassee, Fla. (civil, struc., mech., 
elec.) $50,000. Client, Barrett, Daffin & 
Bishop, Tallahassee, Fla. 


Faith Presbyterian Church, Tallahas- 
see, Fla. (mech., elec.) $135,000. Client, 
Prentis, Huddleston & Assoc., Tallahas- 
see, Fla. 


YWCA building, Tampa, Fla. (civil, 
struc., mech., elec.) $700,000. Client, 
James H. Kennedy, Arch., Tampa, Fla. 


Gordon Keller, School of Nursing, 
Tampa, Fla. (elec.) $1,250,000. Client, 
James H. Kennedy, Arch., Tampa, Fla. 


Florida Steel Products building, Tam- 
pa, Fla. (struc., mech., elec.) $100,000 
(est.) Client, Robert Weilage, Arch., 
Tampa, Fla. 


Elks Club, Tallahassee, Fla. (civil, 
struc., mech., elec.) $100,000. Client, 
Barrett, Daffin & Bishop, Tallahassee. 


Professional Engineering Services, Inc., 
Dunedin, Fla. Design 20,000 lb/hr citrus 
concentrate evaporator to be erected at 
Evans Enterpises, Dade City, Fla. $155,- 
000. Client, Gulf Machinery Co., Clear- 
water, Fla. 


Redesign citrus concentrate evapora- 
tors. New capacity, 170,000 lb/hr. $550,- 
000. Client, Pasco Packing Co., Dade 
City, Fla. 


Redesign citrus concentrate evapora- 
tors. New capacity, 50,000 lb/hr. $125,- 
000. Client, H. P. Hood & Sons, Dune- 
din, Fla. 


R. L. Kenan & Assoc., Inc., Pensacola. 
Street improvements. (civil) $500,000. 
Client, Fort Walton Beach, Fla. 


Overhead water tank and water line 
extensions. (civil) $140,000. Client, 
Santa Rosa Island Auth., Pensacola. 


Sewer extensions including lift sta- 
tions. (civil) $200,000. Client, Santa 
Rosa Island Authority, Pensacola, Fla. 


GEORGIA 


Lockwood Greene Engineers, Inc., New 
York, N.Y. 

620,000-sq-ft manufacturing plant in- 
cluding approx. 60,000-sq-ft air condi- 
tioned offices. Client, Westinghouse 
Electric Corp., Athens, Ga. 


Hugh F. Fenlon, Atlanta, Ga. 
City-County Hospital, LaGrange, Ga., 
75-bed addition. (struc.) $1,500,000. 
Client, Abreau & Robeson. 


Downtown Motel, Atlanta, Ga. 68 
rooms, 4-story, elevated parking deck. 
Client, Alexander & Rothschild. 


IDAHO 


Hoffmann, Fiske & Milar, Boise, Idaho. 
Interstate highway, Oregon state line 
to Caldwell, Idaho. (civil) $8,000,000. 
Client, State of Idaho. 


The H. K. Ferguson Co., San Francisco. 
Atomic energy fuel cutting facility, 
Idaho Falls, Idaho. $2,000,000. Client, 
Atomic Energy Commission. 





ILLINOIS 


Ken R. White, Denver, Colo. 

Turbo jet engine test cell facilities, 
US. Naval Air Station, Denver, Colo, 
(civil, struc. mech. elec.) $200,009, 
Client, District Public Works Officer, 
9th Naval Dist., Great Lakes, III. 


H. S. Nachman & Assoc., Chicago, Il. 
High pressure boiler plant replace. 
ment, 2000 hp. (struc., mech., elec) 
$200,000. Client, Chicago Transit Auth. 


23-story apartment building. (mech, 
elec.) $425,000. Client, Hirschfeld ¢ 
Pawlan, Arch., Chicago. 


B. G. Egon, Chicago, III. 

Troup Co. lumberyard, Kankakee, Ill. 
(mech., elec.) $150,000. Client, J. Lin- 
denberger, Arch. 


Northwestern University, remodel fra- 
ternity house of Delta Tau Delta, 
Evanston, Ill. (mech., elec.) $100,000, 
Client, Bertram Weber, Arch. 


INDIANA 


H. S. Nachman & Assoc., Chicago, Ill. 
Utility development for site, new cam- 
pus development. (civil, mech., elec.) 
$440,000. Client, Valparaiso University, 
Valparaiso, Ind. 


Consoer, Townsend & Assoc., Chicago. 
Additions to east side sewage treatment 
plant and sewers. (civil, struc., mech, 
elec.) $2,700,000. Client, Evansville. 


Sewage treatment plant, incinerator, 
and sewers. (civil, struc., mech., elec.) 
$3,200,000. Client, City of New Albany. 


KANSAS 


The H. K. Ferguson Co., San Francisco. 
Griffin Wheel Foundry, Muncie, Kans. 
$4,000,000. Client, Griffin Wheel Co. 


MAINE 


Greer Engineering Assoc., Inc., Mont- 
clair, NJ. 

Soils laboratory for testing samples 
taken in preliminary investigation, 
Passamaquoddy Tidal Power Project, 
Eastport, Me. Set up, staff, and operate 
laboratory for duration of preliminary 
investigation. Client, New Eng!and Di- 
vision, U.S. Corps of Engineers. 


MARYLAND 
General Engineering Assoc., /ashing- 
ton, D.C. 
Park Terrace luxury apartme ‘5s, Balti- 
more, Md. (struc., mech., © °c) $,- 
000,000. Client, Corning & Mo «e, Arch. 
Washington, D.C. 


Shopping center (one unit), altimor®, 
Md. (mech., elec.) $500,00 . Client 
Joseph Sanders, Arch., Wash D. C. 


Addition to shopping cent 

Georges County, Md. (stru . 
elec.) $500,000. Client, Edw : 
Arch., Washington, D.C. 
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Forty-building luxury apartment develop 


York City gained 160 extra rental units using nailable joists. 


Builder: Alfred Levitt. 





Large modern warehouse, Oakland, California, is — 


enclosed and insulated with curtain wall panel. 
Bigge Drayage Co. Engineers: D. Y. Long Co. 


vy 


ment located in New 








wner: 


Now a complete structural system — 
Stran-Steel joists, columns, decking and curtain wall 





Project developer: Don Loftus. Architect: W. 





Cleveland’s Parkland, $50,000,000 residential and shop- 
ping community, gets its good looks with ribbed decking. 


E. Harris. 





Kemline, Inc., manufacturing plant in Edgely, Pennsyl- 
vania, uses specially fabricated ‘‘C’’ section trusses for 
wide-span flat-roof structure. 


ECONOMY—Savings in the use of steel architectural products 
mean more economical construction, resulting in lower bids 
to fit budget limitations. 


STRENGTH — Stran-Steel nailable joists, for example, have a 


yield point of 40,000 p.s.i., approximately 20% higher than 


that of most commercial mild steel. This extra-strength 


weight advantage prevails throughout the range of these 


products. 


Stran-Steel products are ideal for schools; apartments, shop- 


ping centers and industrial plants. 


STRAN-STEEL CORPORATION 
Detroit 29, Michigan e Division of 





Stran-S’ -el now offers a complete structural system with fully 

integra’«d components—nailable joists and studs, structural 

columns and beams, new wide flange structural shapes in eight 
sizes, rf decking and the beautiful new metal curtain wall 
panels «th Stran-Satin finish. 

Stran-S > -<l’s complete structural system offers these advan- 

tages t: he architect and owner: 

VERSA‘! ity—Many structural variations are possible with 
this v :satile system in the design of walls, roofs, partitions, 
cano) «s, floors, even entire buildings. 

Here's whe -> yeu can get more information: 

Atlanta 3, 


, 206 Volunteer Bidg., JAckson 4-6611 
Chicage . ''', 205 W. Wacker Dr., Financial 6-4950 
EDiser, 1.: oe 20950 Center Ridge Rd., 


2 


it = e+ Tecumseh Rd., Vinewood 3-8000 


as, 2444 Times Bivd., JAckson 6-1628 
Kansas City, Mo., 6 East 11th St., BAltimore 1-8892 
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- 
NATIONAL STEEL halag CORPORATION 





¥.) 


Minneapolis 4, Minn., 708 S. 10th St., FEderal 
9-8875 


New York 17, New York, 405 Lexington Ave., 
Murray Hill 6-1400 

San Francisco 3, Calif., 1707 Central Tower Bidg., 
DOuglass 2-1200 

Washington 6, D. C., 1025 Connecticut Ave., N.W., 
EXecutive 3-4214 


------ 


Stran-Steel Corporation, Dept. 26-40 
Detroit 29, Michigan 


0 Please send me the Structural Systems 














Catalog. 

0 Please have your representative contact me, 
Name Title. 
Company 
Address. 

City. Zone__State. 
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THE 
QUICK PICTURE 
on 


SUMO 
SUBMERSIBLES 


a 
SUMO 
runs 
in the 
well — 
motor 
and all. 





and put tank 
and controls 
anywhere... 


...and 
trouble-free 


monkey 


freeze it or flood it with it 


Get the 
whole picture — 
write for 
Bulletin B1000 


Sumo Pumps Inc., P. 0. Box 983, 
Dept. § Stamford, Cohn. 


SUMO 
SUBMERSIBLE 


DEEP-WELL PUMPS 
+++the pumps that stand the test of time. 





MICHIGAN 


Consoer, Townsend & Assoc., Chicago. 
Lake intake, transmission mains, and 
additions to filtration plant, (civil, 
struc., mech., elec.) $1,400,000. Client, 
City of St. Joseph, Mich. 


Ballinger-Meserole Co., Philadelphia. 
Grocery warehouse. $75,000. Client, Bay 
City Milling & Grocer Co., Bay City, 
Michigan. 


MINNESOTA 


L. W. Burdick Engineers, Grand Forks, 
North Dakota. 

Construction of sewage lift station and 
sewer extensions in new south addi- 
tion to the city. $101,500. Client, City 
of Breckenridge, Minn. 


NEBRASKA 


Raymond H. Reed & Co., Columbus. 
Telephone exchange dial conversion. 
Cable and open wire plant, automatic 
dial central office installation. Dodge, 
Nebr. (elec.) $130,000. Client, Farmers’ 
Telephone Co., Dodge County, North 
Bend, Nebr. 


Three telephone exchanges, dial con- 
version. 350 miles of cable and open 
wire plant plus three central dial 
office installations. Clearwater, Bartlett, 
Obert, Nebr. (elec.) $340,000. Client, 
Northeast Nebraska Telephone Co., 
South Sioux City, Nebr. 


Dial conversion telephone exchange. 
100 miles of cable and open wire plant 
plus central dial office. Clarks,Nebr. 
(elec.) $100,000. Client, Clarks Tele- 
phone Co., Clarks, Nebr. 


NEW JERSEY 


J. A. Gustin & Assoc., Martinsville, Va. 
Preliminary plans, final plans, and 
specifications, and initial startup for 
Feldspar ore storage and grinding 
plant. Camden, N.J. (civil, struc., mech., 
elec.) $450,000. Client, Golding-Keane 
and Spart Mica Corp. 


NEW MEXICO 


Carnahan & Thompson Engineers. 
Oklahoma City, Okla. 

Power facilities for uranium mines and 
mill at Grants, N. M. 115-kv transmis- 
sion line, substations, secondary 12.5- 
kv lines, and diesel standby generating 
plant. (mech., elec.) $2,400,000. Client, 
Kermac Nuclear Fuels Corp. 


NEW YORK 


General Engineering Assoc., Washing- 
ton, D.C. 

Capehart housing project, 216 units, 
Syracuse, N.Y. (struc., mech., elec.) 
$3,500,000. Client, McGaughan & John- 
son, Arch., Washington, D.C. 


Ballinger-Meserole Co., Philadelphia. 
Warehouse rehabilitation. Client, Con- 
solidated Cigar Corp., New York, N.Y. 


Grocery warehouse. $35,000. Client, 
John L. English Wholesale Groc., Co. 
hoes, N.Y. 


Warehouse rehabilitation. Client, Gen. 
eral Electric Co., Glendale, L.I., N.Y, 


Grocery warehouse. $133,000. Client, 
P & C Family Foods, Inc., Syracuse, 


NORTH DAKOTA 


L. W. Burdick Engineers, Grand Forks, 
Addition to present sewage lagoon by 
adding second lagoon and overflow 
manhole, and outfall line to James 
River. Primary lagoon to be regraded, 
on bottom and leveled. $102.000. Client, 
City of Jamestown, N.D. 


OHIO 


George S. Rider Co., Cleveland, Ohio. 
Three-level all-modular office building, 
34,000 sq ft laid out on 5-ft modular 
plan, air conditioned, exterior of blue 
glazed brick and aluminum curtain 
wall. $1,000,000. Client, E. F. Hauser- 
man Co., Cleveland, Ohio. 


Ballinger-Meserole Co., Philadelphia. 
Grocery warehouse. $98,000. Client, The 
Bartley Co., Toledo, Ohio. 


Grocery warehouse. $60,000. Client, 
Janszen Co., Cincinnati, Ohio. 


Grocery warehouse. $190,000. Client, 
Pick-N-Pay Super Markets, Cleveland. 


Grocery warehouse. $150,000. Client, 
Seaway Wholesale Grocery, Cleveland. 


Grocery warehouse. $150,000. Client, 
Tracy & Avery, Mansfield, Ohio. 


PENNSYLVANIA 


Vv. S. Shogren, Engineer, Youngstow, 
Ohio. 

Structural steel and foundation design, 
addition to office building, Westing- 
house Electric Corp., Transformer Div, 
Sharon, Pa. 16,000 sq ft, two stories, 
steel. (struc.) $300,000. Client, Hunter, 
Heiges, and Gross, Arch. 


Consoer, Townsend & Assoc., Chicag0. 
Sewage treatment plant and sewers. 
(civil, struc., mech., elec.) $2,200,000. 
Client, Pleasant Hills, Pa. 


Sewage treatment plant and sewels. 
(civil, struc., mech., elec.) $2,200,000. 
Client, Tarentum, East Deer, Bracken- 
ridge, and Harrison, Pa. 


M. Lawrence Tepper, P.E., Finleyville 
Phillips Elementary School, !ittsbursh, 
Pa., heating and ventilating. (mech) 
$50,000. Client, Rigavmont & Steet 
Arch., Pittsburgh, Pa. 


SOUTH CAROLIN 


Carroll G. Holladay, Colum | 
Capehart housing, 1100 units 
S.C. (elec.) Total cost, $1; 
(est.) interior electricity 
(est.); electrical distribution 
lighting, $400,000 (est.) Ci» 
Hearn, Arch. 
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any corner of the plant... 


















AGITATED TANKS 
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You achieve “custom” perfor- 
0 mance from standard units when 
1S. you replace old-fashioned pipe 
00. ccils with Tranter Platecoil. 
‘~vailable in many sizes, Plate- 
: «'l consists of two embossed 


‘cets of metal, welded to- 
ther to form channels for 
sage of heating or cooling 
dia. This construction gives 

units more heat transfer 


acity than pipe coils and 
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CLOSED TANKS 


Condensate 











JACKETED 
TANKS 








in any type of tank 


permits space and weight sav- 
ings of up to 50% compared 
with pipe coils. So Platecoil 
can be used anywhere you use 
pipe coil — and in many places 
where pipe coil is too bulky 
and too complicated. 


Standard Platecoil units solve 
most problems, but special 
units (curved, embossed on one 
side only, 8 finishes) can 
be obtained on special order. 
Cold rolled and stainless steel 
units are available from stock, 
and on special order, units can 
be made from Carpenter 20, 


® 
PLATECOIL .,,...., 
TRANTER MFG., inc. LANSING 4, MICH. 


You'll find our catalog in Sweet's Plant Engineering File 


PLATECOIL cuts heating and cooling costs 


Monel, Hastelloy B, Hastelloy 
C and Nickel. 


Investigate Platecoil for your 
use today. Send for Bulletin 
P-85 for complete information 
on Platecoil installations and 
its money-saving advantages. 





HOW TO GET 
AROUND 
TIME and COST 

FACTORS 


in Protecting Pipe 
Against Corrosion 


a ear Bacto are faced with the prob- 
piping underground 
pay et spent corrosive soils, a high qual- 
ity coal tar coating such as cited 
for in AWWA Specifications C-203 
and C-204 is normally hot applied at 
a pipe coating mill. However, in 
many cases, the volume of pipe does 
not warrant this expense or the coat- 
ing mill is too fas away to justify 
the time involved. 


That’s WHEN Engineers 


Specify HIP NELELOW WIG 


.« the practical alternate 
hot-applied coal tar coating 
in handy tape form 


Because TAPECOAT provides a 
coal tar coating equivalent in long- 
life protection to hot-applied coating 
at the mill, engineers are specifying 
this quality alternate material where 
time and cost factors preclude mill 
application. 

This practical solution assures the 
protection required without the need 
for tar kettles, technical know-how 
and special crews. Field application 
costs are reduced because TAPE- 
COAT is so easy to apply, using a 
torch to soften or bleed the pitch 
and then spirally wrapping it on the 
vulnerable surface. 

TAPECOAT comes in handy rolls 
of 2”, 3”, 4”, 6”, 18” and 24” widths. 
Since 1941, it has proved its ability 
to give lasting pro- 
tection to pipe, pipe 
joints, couplings, 
conduit, cable and 
insulated piping. 
Write for illustrated 
brochure. 










Ite TAPBCOAT 
Company 


1569 Lyons Street 
Evanston, Illinois 





Capehart housing, 300 units, Fort Jack- 
son, S.C. (elec.) Total Cost, $5,000,000 
(est.); interior electricity, $150,000 
(est.); electrical distribution and street 
lighting, $100,000 (est.). Client, Reid 
Hearn, Arch. 


TENNESSEE 


John T. Pullen, 
Memphis, Tenn. 
Jennie Bell Elementary School, Dyers- 
burg, Tenn. $250,000. Client, C. F. Fum- 
banks, Arch., Dyersburg, Tenn. 


Consulting Engineer, 


Claude A. Armour Fire & Police Train- 
ing and Communications Building. 
$670,000. Client, Richard J. Regan, Arch., 
Memphis, Tenn. 


Burns and Roe, Inc., New York, N.Y. 
Three 250,000-kw turbo generators, 
three 2,000,000-Ib boilers, 2500 psi, 1053 
F. (civil, struc., mech., elec.) $163,000,- 
000. Client, City of Memphis, Tenn. 
Memphis Light, Gas & Water Div. 


Schmidt Engineering Co., Chattanooga. 
Water treatment plant and distribution 
system revisions, $160,000. Client, Uni- 
versity of the South, Sewanee, Tenn. 


TEXAS 


J. B. Payne & Assoc., Inc., Enid, Okla. 
Install telephone central office equip- 
ment in central office located four miles 
south of Claude, Texas, (Goodnight 
Exchange). (elec.) $13,662.45. Client, 
Mid-Plains Rural Telephone Coop., 
Tulia, Texas. 


Gregerson and Gaynor, Dallas, Texas 
Air conditioned administration and en- 
gineering center, Garland, Texas. 
Client, Temco Aircraft. 


Wm. S. Merliss & Assoc., Houston. 
American Capitol Insurance Co., Hous- 
ton, Texas. (struc., elec.) $150,000. 
Client, Jos. B. Reynolds, Arch. 


Akins Shopping Center, Houston, Tex- 
as. (struc., elec.) $60,000. Client, Del- 


win James, Arch. 


Home for Bernice Black, Houston, 
Texas. (struc., mech., elec.) $65,000. 
Client, Charles Chan, Arch. 


The Goldston Co., Corpus Christi. 

Submarine power and communication 
cables and pipe conduits across en- 
trance to Port of Corpus Christi. $325,- 
000. Client, Central Power & Light Co. 


E. B. Mansfield Co., Pasadena, Texas. 
Marina, motel, boat basin, launching, 
and service facilities on Galveston Bay 
at Seabrook, Texas. Wet and dry stor- 
age for 150 boats, 2 ramps, 2 hoists, 
18 motel units, small boat channel, res- 
taurant. $355,000. Client, Frank J. Core. 


UTAH 


The H. K. Ferguson Co., San Francisco. 









Marquardt Aircraft jet testing facility, 
Ogden, Utah. Joint venture with Nor. 
man Engineering Co. $22,000,000. Client 
Marquardt Aircraft Co. and USAF. 





VIRGINIA 


William M. Wallace, il, Durham, N.C. 
Coca Cola bottling plant, Norfolk, Va, 
One-story, 20 ft high, bottle plant and 
storage, two-story, 12 ft high each, ex. 
ecutive offices. Bottle room and all 
offices air conditioned. (mech., elec) 
$800,000. Client, A. Ray Pentecost, 
Arch., Norfolk, Va. 






WISCONSIN 






Consoer, Townsend & Assoc., Chicago, 
Reservoir, pumping station, and trans- 
mission mains. (civil, struc., elec, 
mech.) $1,100,000. Client, City of West 
Allis, Wis. 







R. G. Cooper & Assoc., Rice Lake, Wis. 
Sewage disposal treatment plants. 
(civil) Client, Village of Woodville, 
Village of Boyceville, and Town of 
Florence, Wis. 

Equipment building, post office, and 
store, Osseola, Wis. (struc., mech, 
elec.) Client, Mr. N.C. Christopherson, 
owner. 








Barron County equipment building, 
Dallas, Wis. (struc., mech., elec.) Client, 
Barron County, Wis. 


Chronotype Publishing Co., new office 
and print shop, Rice Lake, Wis. (struc, 
mech., elec.) Client, Warren Leary, Jr. 
and Robert Antenna, owners. 


Interceptor sewer. (civil) $50,000. 
Client, City of Barron, Wis. 











Fire station, Almena, Wis. (struc, 
mech., elec.) Client, Village of Almem 








Almena Farmer’s Co-op addition. 
(struc., mech., elec.) Client, Almem 
Farmer’s Co-op Oil Co. 


Cahill garage. (struc., mech., ele) 
Client, Cahill Ford-Mercury-Lincoln 
Rice Lake, Wis. 


Glen Flora School gymnasium addi- 
tion. (struc., mech., elec.) Client, Publi 
Schools, Glen Flora, Wis. 











Jerome Badger Turkey plan‘ addition 
conveyor relocation, cold stcrage plant 


















addition, processing room: additio ba 
(struc., mech., elec.) Client, Barron. to 
Otter Lake Dam. (civil, strc.) Clie + 
Stanley, Wis. € 
Baptist Church additio:. (str) = 
Client, Cushing, Wis. 0 
Lutheran Church additio . (str! = 
Client, Milltown, Wis. ing 
equ 

FOREIGN eve 

e€ac 

Singmaster & Bryer, Inc., fec 
DDT-formulating plant my 






southern India. 
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. « « another reason 
why you get more 
for your dollar 
with p-k heat exchangers 


The m: above is “snooping” around a P-K heat exchanger Precautions like these are the reasons why more and more 
tomak sure it is leak free. The instrument he’s using is processors, engineers and contractors are turning to P-K 


an extr ely sensitive leak detector which picks up even for their exchanger needs. P-K invites your inquiries about 
the slic iest trace of a gas or vapor leak. For example, it the design and fabricating of heat exchangers. Write, phone 
candet +a leak so small that it would take a year for 1/100 or visit The Patterson-Kelley Co., Inc., 128 Burson Street, 
of an © nce of gas or vapor to escape without discovery. East Stroudsburg, Pa. 

This ak detection test is only one of the many fabricat- 


ing an esting procedures that make P-K heat transfer 
equipn 


a. t the best you can have. For another example, Patte rson a K. elley 


d is x-rayed so that any flaw can be eliminated; ——_ ae 
— tul.« end is expanded electronically for the most per- Chemical and = Process Division 
—. fit. 1 ach unit's thermal rating is scientifically checked Heat Exchangers « Converters « Storage Water Heaters » Condensers 
9 assure that it will perform exactly at its rated capacity. Storage Chillers + Oil Heaters + and all types of heat transfer equipment 


AU . 
GUST 1957 171 









The Niagara Controlled 
Humidity Method using 
HYGROL Moisture- 
Absorbent Liquid 


is best and most effective be- 
cause...it removes moisture asa 
separate function from cooling 
or heating and so gives a precise 
result constantly and always. 


Most reliable because... the 
absorbent is continuously recon- 
centrated automatically. No 
moisture-sensitive instruments 
are required to control your con- 
ditions. 


Most flexible because... you 
can obtain any condition at will 
and hold it as long as you wish 
in either continuous production, 
testing or storage. 


AT THE 


CHEMICAL SHOW 


26th EXPOSITION OF CHEMICAL INDUSTRIES 


December 2 — 6, 1957 


Coliseum, New York City 


See NIAGARA 
AIR CONDITIONERS + Aero HEAT EXCHANGERS 
Aero AFTER COOLERS «+ Aero REFRIGERANT 
CONDENSERS Aero STEAM CONDENSERS 
Aero VAPOR CONDENSERS HUMIDIFIERS 
HEATERS + COOLERS «+ DRYERS 
BOOTH No. 655 





Write for full information; ask for Bulle- 
tins 112 and 121. Address Dept. CO 








IRRIGATION |ENGINEERING, Vol. II, 
by Ivan E. | Houk: John Wiley & 
Sons, Inc.; 531 pp.; $14.00. 


Reviewed by 
Donald D. Paxton, Partner, 
Bridgers and Paxton 


Volume II of Irrigation Engi- 
neering discusses irrigation proj- 
ects, conduits, and _ structures. 
Volume I, which was published in 
1951, discusses agricultural and 
hydrological phases of irrigation. 

The author has done an excel- 
lent job of selecting valuable in- 
formation from personal experi- 
ence, technical papers, articles, 
project studies, and reports and in- 
corporating this information in a 
practical, down-to-earth discus- 
sion of the subject, which provides 
a useful reference for experienced 
engineers as well as meeting the 
needs of the less experienced. The 
reference bibliography included 
with each of the seventeen chap- 
ters (averaging approximately 35 
references per chapter) is of im- 
measurable value. 

The subject matter can be 
broken down into three main cate- 
gories: (1) irrigation projects, (2) 
conduits, and (3) structures. 

The chapters dealing with irri- 
gation projects cover types of proj- 
ects, economic studies, classifica- 
tion of land, and project planning. 
In this portion of the book the 
autbor has been particularly care- 
ful to emphasize the many factors 
that must be considered in eval- 
uating irrigation feasibilities. 
There are a large number of tabu- 
lations in this section listing perti- 
nent cost and crop value data for 
numerous irrigation projects in 
the western states. Most of these 
cost data are for the period 1946 
to 1951. However, the comparative 
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values are of considerable benefit 
and the author has also listed 
sources for obtaining current data. 

The chapters discussing con- 
duits include an exceptionally 
good discussion of flow problems, 
design of canals with examples of 
typical cross sections, require- 
ments for lining canals, and de 
sign of flumes, tunnels, and 
syphons. 

The discussion of structures 
covers very completely the field of 
dams with their appurtenances, in- 
cluding: diversion dams, storage 
dams, spillways, gates and valves, 
and fish protection. This discus- 
sion includes some design analy- 
sis but the author has not attempt- 
ed to duplicate the basic principles 
of design and structural analysis 
which are adequately covered in 
standard texts. However, con- 
struction details not normally in- 
cluded in standard texts are clear- 
ly presented. 

The book includes over 145 il 
lustrations, all of which have been 
carefully selected and contribute 
much to the general presentation 
of the subject. 

I feel that this book is a “must” 
for any engineer working on, % 
even remotely associated with ir 
rigation projects. 






























ALSO AVAILABL= 







Winpows ANp GLAss IN “HE EX 
TERIOR OF BuI.prncs, ill! .strated 
record of a conference cc duc 
by the Building Researc 1 Insti- 
tute; 176 pp.; $5.00. 

Of special interest to cc isulting 
engineers is the report b: 
L. Jaros, Jr., of the Nev York 
firm of Jaros, Baum & B Iles, # 
design for control of so.ar heat 
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standard 
WHITLOCK 
continuous 
blowdown 


system 





Maintains Proper Boiler Water Concentrations= 













‘ For Economical Boiler Operation 

ne 

I- 

, ECONOMICAL: This Continuous Blowdown System automatically provides 
: standard low cost assembly effective, low-cost boiler protection. The flash system provides 


low pressure steam for general or process use and permits 
the application of a low cost, low design pressure cooler. 


Comp : 
jn a - The Boiler Water Sampling Cooler assures maximum cooling 
; with all operating components and with a minimum requirement for cooling water. The System 
2 controls can be furnished in a wide range of capacities to meet 
individual boiler operating needs. 
Tr: . 
AUTOMATIC: Ask us for new Bulletin 65. 


no attendance required 


htc 
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The Whitlock Manufacturing Co. 


96 South St., West Hartford 10, Conn. 
New York, Philadelphia, Boston, Detroit, Chicago, Richmond. 
Authorized representatives in other principal cities. 
In Canada: Darling Brothers, Ltd., Montreal 









Designers and builders of bends, coils, condensers, coolers, heat 
g 


exchangers, heaters, piping, pressure vessels, receivers, reboilers. 












ATTENTION 
INDIANAPOLIS! 


Hoosier Exterminates 
Mr. Entropy* — 

stops steam waste with 
SELECTOTHERM 


Around Indianapolis, Pfau-Vogel 
Company, 31 E. Georgia Street, is famed 
for getting rid of steam waste in schools 
and other buildings where boilers are 
used for steam heating. 


They do it with SELECTOTHERM, the 
high-vacuum heating system that auto- 
matically provides steam at the proper 
pressure and temperature for perfect 
comfort. Installation records show that 
SELECTOTHERM cuts the fuel bill 19% 
or more—enough to pay for the system 
within five years! 

SELECTOTHERM applies the control 
directly to the boiler, adds to the effec- 
tiveness of unit ventilators and individual 
room control. Get the whole story. If 
you’re from the Indianapolis area, call 
Pfau-Vogel Company (MElrose 2-2523). 
if not, write for fact-filled SELECTO- 
THERM booklet, Boiler Room Ballad. 


Mr. Entropy represents the heat that 
is produced but unavailable for use. 


SELECTOTHERM 


A product of Illinois Engineering Co. 
Division of American Air Filter Co., Inc. 
2035 South Racine Ave., Chicago 8, Illinois 
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gain and loss, including an ap- 
pendix of typical cost estimates 
broken down by central plant, 
floor work, and other trades. 
Donald J. Vild, Libbey-Owens- 
Ford Glass Company technical 
service engineer, in a section on 
heating, air conditioning, and ven- 
tilating, reports on ASHAE re- 
search and the principles of heat 
transfer through glass fenestra- 
tion. The section contains de- 
tail drawings and tabulations. In 
addition there are chapters on 
commercial, industrial, and resi- 
dential design applications for all 
types of windows, plus research 
and development reports by other 
well-known engineers. 


PractTicaL AUTOMATION: METHODS 
FOR INCREASING PLANT Propuc- 
tivity, by Lester R. Bittel, Mor- 
ley G. Melden, and Robert S. 
Rice; McGraw-Hill Book Co., Inc.; 
384 pp.; $7.50. 

This book explains and illus- 
trat ; the fundamental methods 
and thinking essential to planning 
and setting up for effective auto- 
mation. In addition, it gives scores 
of examples of successful installa- 
tions from plants of all sizes in 
various industries — all demon- 
strating actual applications and 
methods of automation. Every ma- 
jor area of plant operation that 
is affected by automation — in- 
cluding production, maintenance, 
cost control, administration, meth- 
ods, and inventory control — is 
covered. 


A History or MECHANICS, by 
Rene Dugas; Central Book Co., 
Inc.; 671 pp.; $15.00. 

This book is an up to date 
English translation of the His- 
torie de Merchanique first pub- 
lished in 1950 in Switzerland. 


APPLIED IMAGINATION, by Alex F. 
Osborn; Charles Scribner’s Sons; 
$3.75. 

This revised edition is the tenth 
printing of Mr. Osborn’s book ex- 
plaining the use of commando 
tactics to help solve business prob- 
lems. The revisions have been 
brought about by information 






gained during use of the book by 
business firms and in colleges and 
universities. 








FouNDATIONS OF Puysics, by R. B, 
Lindsay and Henry Margenau; 
Dover Publications, Inc.; 537 pp. 
$2.45. 

This is not a textbook, but a 
discussion of methods of physical 
description and construction of 
theory with full recognition of 
logic of science, physical data and 
their measurement, construction 
of experiments, symbolic repre- 
sentation, and interrelationship 
between theory and experiment. 






Vector ANALYsIs by Louis Brand; 
John Wiley & Sons, Inc.; 282 pp: 
$6.00. 

As Dr. Brand points out, a 
vectorial treatment of differential 
geometry, mechanics, hydrody- 
namics, and electrodynamics is 
now practically standard proce- 
dure. He formulates theory need- 
ed in these fields, and introduces 
the wide range of applications. 

The book covers vector spaces, 
including Hilbert space, and de- 
velops the gradient, divergence, 
and curl as tensor invariants. It 
covers line vectors — both analyt- 
ical and graphical — and supplies 
a full discussion of differential 
invariants and integral theorems, 
denoting their applications to 
mathematical physics. Dr. Brand's 
systematic development of elec- 
trodynamics is based on Max- 
well’s equations; here, he uses the 
modern mks system of units, fully 
illustrated with problems. In addi- 
tion, the book offers a rigorous 
treatment of Green’s theorems 
and their potential application. 



























CaLcuLus REFRESHER For TECH 
NICAL Men, by A. A. Klaf Dover 
Publications, Inc.; 431 pp., $1.95. 
and 
TRIGONOMETRY REFRES ERFOR 
TecunicaL Men, by A. -.. Kilaf 
Dover Publications, Inc.; 129 PP: 
$1.95. 4 
Written by a practici g civil 
engineer, these books ha ’e 
written specifically for e: gineet 
are practical in their a \proa 
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Model SC-19 Steam Ana- 
lyzer ready for installa- 














Model CH-16 Dearborn 
Larson-Lane Condensate 
Analyzer. 


sponse is sharpened. Users report fuel and water savings 
far exceeding the cost of the analyzer in less than one 
year’s operation. 


The Dearborn Larson-Lane Condensate Analyzer is 
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le. Model SC-19 Dear- 
born Larson-Lane 
ce, Steam Analyzer. 
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1s For purity security... 
0 
d's 
oc. fae Looking for a dependable method for determining steam 
x and condensate purity? 
he The Dcarborn Larson-Lane Steam Analyzer removes 
lly interferi 1g substances such as carbon dioxide, ammonia, 
div Mi and news lizing amines by combining temperature con- 


us HB trol at t) - atmospheric boiling point with ion exchange 
ms Mand reb ‘ing. Simple to operate, the steam analyzer 
accurate’ differentiates between true steam contamina- 
Soa by « -ry-over and apparent purity variations caused 
by inter sing substances. Guesswork adjustments, as 
wellas: . need for estimating ratio of steam condensed 
‘0 total -am sample, are eliminated. Conductivity re- 













--& leader in water conditioning and 
corrosion control for 70 years 
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valuable for immediate detection of condenser leakage in 
plants where neutralizing agents are applied for corro- 
sion control, or where ammonia is naturally present in 
the steam. By effectively removing cyclohexylamine, mor- 
pholine, and ammonia, and by intensifying conductivity 
response of dissolved minerals, this instrument will per- 
mit detection and measurement of minute amounts of 
condenser leakage. 


"a a a ca i A A mits i EAS St a la 


Dearborn Chemical Company 

Merchandise Mart Plaza, Dept. CE 

Chicago 54, Illinois 

0 Please send complete information on Dearborn Larson-Lane 
Steam and Condensate Analyzers. 
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eiMes 
LO -BOY 


CENTRIFUGAL 
ROOF EXHAUSTERS 


Enhance The Beauty 
Of Building Skylines 


Pats. 
Pend. 


Lowest Silhouette Design 


FORWARD OR BACKWARD CURVE 
WHEEL WITHIN .... OR OUT OF 
SCROLL HOUSING 


Motor mounting on side of structure 
support... out of line of air stream 
reduces height of Lo-Boy models 
nearly 50%, of older designs. 
LOW WIND RESISTANCE SIZES 10''-72"' 
600-47,000 CERTIFIED C.F.M. RATINGS 
@ QUALITY @ BEAUTY 
@ PROVEN PERFORMANCE 


See Sweet's File 20c/Amm or 
Write for bulletin CE100 57 


AMMERMAN C0., INC. 


110 North Second St. 
Minneapolis 1, Minnesota 


MEMBER OF THE AIR MOVING & 
CONDITIONING ASSN. 

















and analyze hundreds of situations 
that occur in the actual practice of 
engineering. 


The following publications are 
available from the Office of Tech- 
nical Services, U.S. Department of 
Commerce, Wash. 25, D.C. 


“Effect of Changing Cyclic 
Modulus on Bending Fatigue 
Strength,” by A. A. Blather- 
wick and B. J. Lazan, Uni- 
versity of Minnesota, for Wright 
Air Development Center, 129 
pp., $3.25, No. PB 121816. 


“Materials - Property - Design 
Criteria for Metals,” Part 4: 
Elastic Moduli, Their Deter- 
mination and Limits of Applica- 
tion,” by R. Simon and W. P. 
Achbach, Battelle Memorial In- 
stitute, for Wright Air Develop- 
ment Center, 23 pp., 75¢, No. 
PB 121857. 


“(Convert-a-Cote) Dye Treat- 
ment for Producing Opacity in 
Scribing Coatings,” Aeronauti- 
cal Chart and Information Cen- 
ter, U.S. Air Force, 6 pp., 50¢, 
No. PB 121729. 


“A Review of the Development 
of the Mechanical Components 
of the Integrated Micrographic 
System,” Photogrammetry, Inc., 
for the Office of Naval Re- 
search, 37 pp., $1.00, No. PB 
121703. 


“Accelerated Modernization of 
the U.S. Air Traffic Control 
and Navigation System,” a re- 
port of the President’s Air Co- 
ordinating Committee, 111 pp., 
$1.75, No. PB 121932. 


THE CREED OF AN ENGINEER AND 
OTHER Essays, by Dr. Mario Pal- 
mieri; $4.00. 

This is the fourth book by Dr. 
Palmieri, a member of the Ameri- 
can Society of Civil Engineers and 
a registered professional engineer 
in the State of California as well 
as in other states. Among the 
essays included in the book is the 
famous lecture delivered at the 
Chicago Engineers Club on the 
occasion of the fifth centenary of 
the birth of Leonardo da Vinci. 
The Chicago Tribune, commenting 








upon it, said: “This address wiy 


reach only a limited public, re. 
grettably so, because its clarity, 
scholarship, and lofty tone are 
well worthy of its exalted sub- 
ject. To abridge it, or to aspire 
to add anything of equal value, 
would be ridiculous.” 


Work PLacE FOR LEARNING, by 
Lawrence B. Perkins; Reinhold 
Publishing Co.; cloth bound; $4.00, 

In this book you will see ex- 
amples of playgrounds, entrances, 
lobbies, corridors, classrooms, 
principals’ offices, storage spaces, 
kindergartens, arts, craft, and 
shop areas, playrooms, audito- 
riums, libraries, and lunchroonms, 
all selected because of their in- 
dividual beauty and usefulness 
as well as their successful in- 
tegration into the rest of the 
building. Mr. Perkins’ stimulating 
comments are clear, concise, and 
to the point. 


The following publications are 
available from the Superintendent 
of Documents, Government Print- 
ing Office, Wash. 25, D.C. 


“Standard Specifications for 
Construction of Roads and 
Bridges on Federal Highway 
Projects, FP-57, January 1957,” 
363 pp., $2.00, Catalog No. C 
37.6: R 53. 

“Highway Transportation Bar- 
riers in 20 States,” 40 pp, il, 
Catalog No. A 1.82:157. 
“Preliminary Report on High- 
way Needs for Civil Defense, 
Oct. 1956,” 37 pp., 25¢, Catalog 
No. C37.2: H53/7 prelim. 


Lefax Publishers have the fol- 
lowing newly revised loose leaf 
data books available: 


“Manual of Mathematics,” with 
binder $4.25, pin cover $2.25. 


“Mathematical Table ,”’ cloth 
binder $3.25, pin cove $1.50. 

“Chemical Handbook, 224 PP. 
in binder $3.75, pin co. er $2.00. 
“Handbook of Cher ical T 
bles,” 320 pp., in bin: er $4.00, 
in 2 pin covers, $2.50. 


CONSULTING |! NGINES 


£3 
y 
- 
a4 
¢ “ 












ae 
ae 



















